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THE PRACTICAL ENGINEER 








Engines, 
Pumps and Machinery 
Repaired Quickly and Well 





The old saying that a “stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than 

would pay the repair bill. 


W'opeciacty of Repairing Steam Engines and Pumps 


SPECIALTY OF 


Rebore Cylinders in Present Position from 3 inch to 110 inch in Diameter 


Blacksmithing 





Dynamo Commutators Turned Off 
Steam Power Hammers 


Without Removal 
Builders of Dash Pots We Send Experienced Mechanics 
Portable Planer For Facing . With Portable Tools 

Off All Sizes of Hammer To All Parts of the Country 
Blocks In Present To Repair Engines 


| and Pumps 








Position 
Portable Milling Machine for Milling Off Valve Seats in Position. 
Ice Machine Repairs a Specialty. Sole Agents for St. John Self- 
Adjusting Cylinder Packing. 
Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned 
off without 
removal. 








WALSH METAL FACE PACKING. WALSH COMBINATION GASKETS. 
Patented March 28, 1893. No, 494,402. 


Patented October 7, 1890, June 6 and December 8, 1891. 
Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT. 


not cut Rods, will not wear rods to shoulder, will not harden 
uder compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


A WALSH PACKING CO. 


| | 1118 @ 1120 S. 7th St., Phila. an be used from 10 to 4s tim 
<-hteanepe rune: nec ee A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
C—Open space to avoid butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thicknesses 
D—Section of metal cut out at C. or man and hanc hole Gaskets. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 


We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA, 
Tele. Connection 


We make a special- 
ty of Metallic Pack- 
ing for Piston Rods 


Cylinders and Valve Seats bored in 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE, 


ENGINEER AND MACHINIST 


Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its 
great value has been best demonstrated where it has 
replaced other governors on engines, which have 
been in use and where care has been taken to com- 
pare the quantity of fuel used before and ,. 
after the cut-off was applied to their en-@ 
gine a saving of 20 per cent or more may 
be relied upon, or a corresponding increase in horse- 
power of engine. A large number are in use in 
various parts of the country and _ with excellent 
results, both as to economy and steadiness of power. 


HILLITTO’S Hand-Book of Corliss Steam 
Engines for a club of three subscribers to THE 
PRACTICAL ENGINEER, at 50 cents each. 











42-69 D 


{Bel 
James Gemmell Phones | Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


IIACHIINERY 





a 


STACKS, TANKS ‘ vail 


General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson St. 
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LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 

SMALL KEY. 











LARGE KEY. 


AND 
Cray RETORTS#: 


SKEW SIDE. 





CYRLS, BORGER? 


(23° ST? ABOVE PACE PHILALA.SFTAUS-A. 


Fire Brick 














SKEW END. 








SUPERIOR 
QUALITS 
BULLHEAD. 
*" ARCH 











ESTABLISHED 1872 TELEPHONE CONNECTION 


Corliss Engine Works 


GEORGE RICKARDS, Manacer 
HOWARD & HUNTINGTON STREETS, PHILADELPHIA 


Cylinders and Valve Ports of engines and pumps of all makes 
and sizes rebored, and flat valve seats refaced without removing 
them from their present positions. All kinds of heavy machine 
work done at short notice. Pipe cut from ¥ in. to 6 in. diameter. 


ESTIMATES CHEERFULLY GIVEN 


The Rickards Corliss Engine 


is unequaled for efficiency and durability. You can- 
not afford to buy a new engine until you have seen it 
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THK PERRLESS SPIRAL 
PISTON AND VALVE ROD PACKING 
LOOK FOR THIS LOBE 


ON EVERY BOX 


EscANABA, MICH., 
Sept., 16, rgor. 
THE PEERLESS RUBBER MFc. Co., 
NEw YORK. 

Sirs :—I wish to give you 
my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer ‘‘Lotus,” which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 











Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


Yours truly, 
ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 








ok 


CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing 


MADE IN THREE DIFFERENT SHAPES :—STRAIGHT, SPIRAL AND SQUARE SPIRAL. 
IN SIZES FROM A INCH TO 2 INCHES. 


Sole Manufacturers of the 
Celebrated ‘‘Rainbow Packing,’’ ‘‘Peerless Piston and Valve Rod Packing,’’ ‘‘Eclipse Sectional 
Rainbow Gasket,’’ ‘‘Hercules Combination,’’ ‘‘Honest John,’’ ‘‘Zero,’’ 


‘*Success,’’ ‘‘Arctic’’ and ‘‘Germane Packings.”’ 
Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren comet New York 





22-24 Woodward Ave., Detroit, Michigan. 202-210 South Water St., Chicago, Ill. 17-23 Beale St., and 18-24 Main St., San Francisco, Cal. 
209 and 211 Magazine 'St., New — La. 634 Smithfield St., Pittsburg, Pa. 1221, 1223 Union Ave., Kansas City, Mo. 

210-214 N. Third St., St. Louis, M o. 171 Main St., Norfolk, Va. 709-711 Austin Ave., Waco, Texas. 

51-55 N. College St., Charlotte, N. C. Cor. Ninth and Cary Sts., Richmond, Va. 1212 Farnam St., Omaha, Neb. 

1601-1615 17th St., Denver, Colo. 220 South Fifth St., Philadelphia. 
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Vou. VI. 
The object of the steam engine 
Governors and governor is to keep the engine at 
“Hunting.” an approximately constant speed. 


This it may do in either of two 
ways. First, it may alter the pressure of the entering 
steam so as to maintain a mean effective pressure propor- 
tional to the load. Or second, it may change the point of 
cut-off, also causing a variation in the mean effective pres- 
sure which shall make the latter correspond to the re- 
sistance. 

No governor, however, can give an absolutely constant 
rate of rotation. For there must be some change in the 
speed before the governing mechanism can act to bring the 
engine back to the original desired speed. 

Let us take the case of an engine running in a power 
plant. In no case can the load be absolutely uniform. 
Suppose that the engine is running at the desired speed 
under a given load, and that an additional load is suddenly 
thrown on, as might be the case if a line of shafting or a 
machine were put into motion through the agency of a 
friction clutch. . 

The resistance at once becomes greater than the work 
which the engine is doing, and the result is that there is a 
slowing down of the speed of the engine. But this change 
in speed at once affects the rate of revolution of the gov- 
ernor and it slows down also. The consequence is that the 
steam valve is opened wider, if it is a throttling governor, 
or the point of cut-off is made later, if it is a variable cut- 
off engine. And this change causing an increase in the 
mean effective pressure, the engine comes up to normal 
speed. The reverse operation would have taken place had 
the load been suddenly decreased, as by throwing off a por- 
tion of the load. 

A good governing mechanism is one which will respond 


promptly to any tendency toward variation in speed, and 
for this reason it must be sensitive to a certain degree. 
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There is, however, a limit to this property, and a governor 
can be too sensitive, or over-sensitive. When a governor 
is over-sensitive it induces in the running of the engine 
what is known as hunting. 

An explanation of just why this is so involves several 
reasons, all of which contribute toward causing that rapid 
variation between limits of speed, now faster, now slower, 
than the proper speed, which is commonly termed hunting. 
As shown in the example in a preceding paragraph, the 
governing mechanism cannot respond instantly to a change 
in speed. And in contrast to this, when the governor does 
begin to change its position, the engine cannot immediately 
conform to the new conditions. This is because of the 
energy stored in the moving parts of the engine and also 
because of the heat energy of the steam in the steam chest 
or in the cylinder. For if the governor is of the throttling 
type, there is still steam in the valve chest after the gov- 
ernor has acted, which is capable of doing work. And if 
the point of cut-off is passed, with a variable cut-off gear, 
the steam in the cylinder does its work irrespective of the 
regulator, and no regulation can really take place until the 
next stroke. 

As an example of hunting caused by a too sensitive 
governing mechanism, let us suppose a case in which an 
engine running under a given load has that load suddenly 
decreased. The fly-wheel speeds up to a certain extent be- 
fore the governor acts. Then the balls of the governor fly 

‘out and the steam is either throttled or cut off earlier. 
But instead of regulating to the proper point, the pressure 
is reduced too greatly in the cylinder and the resistance be- 
comes larger than the force applied. The consequence is 
that there is a sudden tendency to reduce the speed. As 
soon as the governor feels this reduction, the balls drop 
again. But they drop too far, and cause too great a pres- 
sure in the cylinder, again speeding up the engine. And 
so this action continues, with alternate slowing and in- 
creasing of speed, the governor vainly trying to bring the 
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resistance and the force applied into a state of equilibrium, 
and the engine, so to speak, hunting its normal speed. 

There is another likely cause for this same trouble. It 
is the presence of excessive friction in the working parts of 
the governing apparatus. In such a case the friction pre- 
vents any change of position of the governor until the speed 
of the main shaft has altered perceptibly, and as a conse- 
quence when the governor does act, it gives over-adjust- 
ment, so to speak, and produces an equally troublesome 
state of affairs at the other extreme. 

The use of dashpots on, or attached rigidly to, the spin- 
dle of the governor, is for the purpose of steadying the 
action of the device. In many cases the balls have con- 
siderable weight, and if a change in speed occurs, the inertia 
of these masses and the momentum obtained carry them 
beyond the point to which they should swing, and hunting 
results. This difficulty is overcome by the use of the dash- 
pot, as it offers a slight resistance to any very sudden 
change in height of the governor and so aids in bringing 
the balls quickly into the proper plane of rotation. 


+++ 


This subject relates to the 
Importance of the Pipe radiation of heat. The im- 
Covering Question. portance of a protection of 
exposed surfaces from radia- 
tion of heat or cold is now undisputed, and many experi- 
ments have been made to determine the relative value of 
the various non-conducting substances. This point deter- 
mined, then it only becomes a question, presumably, of 
looking over the list of competitive tests and selecting that 
showing the best results. But therein you may make a 
great mistake, many of the tests upon the face of things in 
general, make a splendid showing, yet upon being put into 
actual use they may not live up to the standard shown in 
the original test. 

An instance of this sort may be seen from the following 
abstract, taken from circular No. 65, Boston Manufacturers 
Mutual Fire Insurance Co., which was issued following a 
test made for them of various coverings. ‘‘ The question of 
the ability of the various materials to resist the action of 
heat for a length of time is of great importance, as is also 
the question of the effects of vibration and jarring. These 
matters are to be investigated at once, though the possi- 
bility of any of these materials being injured by jarring 
is very small. None of the specimens were affected dis- 
astrously by the heat of the tests except the ‘Asbestos 
Sponge’ in which the sponge is completely charred for a 


distance of three-eights of an inch from the pipe, after an. 


exposure of six hours.” 

An examination of most any of the test tables of pipe 
coverings will show that Asbestos Sponge covering effects 
a fairly high percentage of deflected radiation, yet the above 
quotation would imply that an application of such covering 
would be dear at any price, disintegration taking place so 
rapidly. 
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This is one feature that the buyer must beware of, but 
there is another much more subtle which must be con- 
sidered when attaching coverings for this purpose, for in- 
stance, a concern will take advantage of the high showing 
made in the tests to ensure a sale; you might be afraid of 
its lasting qualities and ask a trial on that line; they will 
agree to your proposition at once and will likely show that 
their covering will not deteriorate seriously, but, is it As- 
bestos Sponge Felted covering such as was used in the 
tests, or is it a much less effective article in the nature of 
loss through radiation, though lasting in the matter of heat 
affection? In either case the purchaser isa loser; hence it 
is well to be not only sure that the article is what it is 
represented to be, but also that it is a staple product of 
lasting effect. 


Again it is well to study the climatic conditions with 
which your coverings will have to contend ; you must re- 
member it is possible that all the parts of your plant may 
not be under steam all of the time, hence you must look 
well into the effect produced in such cases. 


Weight, too, is a feature to be well considered, the strain 
upon pipes from some coverings now upon the market is 
such as to produce on long lines leaky joints and kindred 
annoyances. All insulation of this kind resolves itself 
finally into a question as to which will be the most perma- 
nent and efficient under all conditions, and not that which 
makes the greatest average in a test of a few hours dura- 
tion. 


Elsewhere in this edition we publish an article showing 
the results of test made with cork as a covering. The re- 
sults obtained, while gratifying to the manufacturers of 
this style of covering, are not nearly so commendatory as is 
the consensus of a report on tests of the durability of cork 
as a covering made by Professor C. L. Norton, Massachu- 
setts Institute of Technology, Rogers Labratory of Physics. 
A part of Mr. Norton’s report follows: 


‘“‘T have made an investigation of the conditions of installa- 
tions of cork as a steam pipe cover. The Nonpareil Cork 
Manufacturing Co. has placed a list of its sales at my dis- 
posal, and I have investigated what I believe to be the 
worst or most marked cases of failure, being guided some- 
what by the energetic agents of other manufacturers of 
steam pipe coverings. 

“As a result I find that all charges against Cork steam 
pipe cover on the ground of ignition or charring, or disin- 
tegration, are unfounded, and that the statements which I 
have made classing it with others as a suitable material for 
covering steam pipes are borne out by the facts. In no 
case where the cover has been properly or even reasonably 
well cared for, is there any indication of the failure of the 
Nonpareil Cork.” 

From this it would seem that the possibilities of cork as 
a covering are very alluring, combining as it does extreme 
lightness with a high average in the radiation tests, and 
great durability. 
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Supreme Council Convention American Order 
Steam Engineers 


The Sixteenth Annual Convention of the Supreme Council 
American Order of Steam Engineers, which was held at Read- 
ing, Pa., May 12th, 13th and 14th, was a success in the high- 
est sense, a tribute to the principles of the Order, and a credit 
to the profession of stationary steam engineering. 

The officers and delegates began to arrive at Reading on 
Saturday preceding the Convention and every train on Sunday 
brought additional recruits with the result that by ten o’clock 
Monday morning, the hour set for the Supreme Council to 
convene, nearly all were there to answer the roll call, and the 
few tardy ones all put in an appearance during the day. 

The local executive committee had men at every train to 
meet the incoming delegates and each one was immediately 
decorated with one of the handsome souvenir badges which 
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opening, at which the usual ritual was conducted by the offi- 
cers, a recess was declared, and Mayor Yeager, of the City of 
Reading, was introduced by Supreme Chief, C. P. Williams. 
Mayor Yeager delivered a most admirable and exceedingly 
hospitable address, welcoming the delegates to the city. Mr. 
Yeager expressed great pleasure in having an opportunity of 
welcoming so representative a body of men to Reading. He 
expressed hearty sympathy with the principles of the Order, 
upon which subject he appeared to be well informed. The 
Mayor praised the organization for securing the mutual ad- 
vancement and individual improvement of its members and 
stated that they deserved the highest esteem of every Ameri- 
can citizen. He paid a high tribute to the character of the 
men in the Order, stating that he personally knew of the good 
work they had done for their fellow members in Reading. He 
praised the fraternal side of the Order and declared that theirs 
was a standing example to all organizations. He expressed 





























OFFICERS AND DELEGATES AT SIXTEENTH ANNUAL CONVENTION, AMERICAN ORDER STEAM. ENGINEERS, READING, PA. 


the Committee had prepared for the occasion. These badges 
were composed of a decorated silver bar inscribed with the 
word ‘‘Souvenir,’’ from which was suspended a celluloid oval 
badge, with the inscription ‘‘Sixteenth National Convention, 
Reading, Pa., 1902,’’ encircling the emblem of the Order, the 
ribbon used for suspending this from the bar was of black and 
yellow, the colors of the Order. 

The Monday morning session was necessarily brief and was 
devoted to the opening exercises, the examination of creden- 
tials and the appointment of Committees. After the formal 


the hope that the Order might continue and flourish for many 
years, and in closing he extended them the right hand of 
goodfellowship and said that he was glad to extend to each 
one present the latch key of the City. 

The response was made by Supreme Chief Engineer Wil- 
liams, who said in part: ‘‘It is gratifying to receive a welcome 
such as we have just heard, especially when such welcome 
comes from one held so high in the esteem of his fellow citi- 
zens, and I trust that your expressions of friendship will be 
followed by our hearty appreciation of the good things which 





our Reading friends have provided for us. 
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Our Organization 


is growing in membership and influence for good, and with 
our unprecedented prospects for the future we may well be 


proud of our membership in it.’’ 


Mr. Williams thanked his honor again and invited him to 
inspect the exhibits of the manufacturers on the floor below 
before leaving, which he did with the result, we are told, that 
the first man inside the door got an order from him. 





CLIFFORD P, WILLIAMS, SUPREME CHIEF ENGINEER. 


The following Committees were named for the Conven- 


tion : 


Credentials—John T. Dodge, H. L. Magee and William 


Mitchell. 


Laws—H. L. Magee, James Sweares, F. R. Moore. 
Finance—W. S. Price, A. P. Driesbach and H. Taellia- 


ferra. 


Good of the Order—Noah Pierson, L. J. Calloway, John T. 


Dodge. 


Mileage—Wm. Mitchell, James H. Stallings, R. Peterson. 
Written Work—A. M. Plummer, William J. Eccles, A. P. 


Driesbach. 


Unwritten Work—J. T. Harris, William J. Beatty, A. J. 


Dridrich. 


Printing—D. J. Stayton, Jos. L. High and Charles Stremmy. 
After a recess for dinner the Convention went into execu- 
tive session at 3 P. M. and continued behind closed doors un- 


til 5.30. 


Monday evening the local Executive Committee gave a re- 
ception to the manufacturers and the public of Reading for 
the purpose of inspecting the’ machinery and engineers’ sup- 
plies exhibited on the ground floor of the Convention building. 
The display was excellent and the building was thronged to 


its full capacity throughout the evening. 


Tuesday morning the Convention went into session at 9.30 
sharp, and continued their labors without cessation until 


12.30 when they adjourned for the day. 


This session was de- 


voted largely to the election of officers which resulted as fol- 
lows: Supreme Chief Engineer, Clifford P. Williams, Phila- 
delphia; Supreme First Assistant, Noah A. Pierson, Balti- 
more; Supreme Recording Engineer, J. H. Stallings, Balti- 
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more; Supreme Corresponding Engineer, J. C. McDowell, 
1913 S. 8th Street, Philadelphia; Supreme Treasurer, George 
W. Richardson, Philadelphia; Supreme Chaplain, John T. 


Dodge, Boston, Mass.; Supreme 
Senior Master Mechanic, W. S. 
Price, Atlantic City, N. J.; Su- 
preme Junior Master Mechanic, 
Jos. T. Harris, Milwaukee, Wis.; 
Supreme Inside Sentinel, D. J. 
Stayton, Wilmington, Del.; Su- 
preme Outside Sentinel, Harry L. 
McGee, Baltimore, Md.; Trustee 
for three years, Wm. J. Mitchell, 


Wilmington, Del. 


After dinner the delegates 
all assembled at the American 
House and took specially charter- 


ed cars for the mountains. 








W. S. PRICE, SUPREME SENIOR 
MASTER MECHANIC, 





GEO. W. RICHARDSON, 
The SUPREME TREASURER. 


trip over Neversink Mountain 
was made first and the entrancing scenery from its sides and 
summit were viewed with wonder and admiration. The great 


mounds of slag, hundreds of feet 
high and covering untold acres 


with the dense clouds of black 


smoke arising, which were passed 


| as the cars ascended the moun- 


tain were frequently compared to 


| the volcanic disturbances in the 
' West Indies, and the beautiful 
view from Point Lookout on the 
} summit, where the eye can roam 


for twenty miles over one of the 


| most fertile and beautiful valleys 
| in the world, is a sight not soon 


to be forgotten. Returning from 


| Neversink, a trip over old Mt. 
' Penn immediately overlooking 


the City was immediately begun. 
The trip to the summit of Mt. 
Penn was made with a _loco- 


motive specially built for mountain climbing, but owing to 
the heavy load and the fact that it was the engineers’ first 
trip this season, several brief 


stops were necessary, and 
during these intervals the en- 
gineer and fireman in charge 
were given enough gratuitous 
advice to last them for the 
balance of their natural lives. 
Someone suggested that they 
use Vim cylinder oils, another 
gave them a sample of Key- 
stone Grease, another recom- 
mended Jenkins’ Valves, and 
they were given samples of 
Garlock, Eureka, Smith’s 
Expansion and forty other 
brands of packing, but their 
stock of good nature was inex- 














J. H. STALLINGS, 
SUPREME RECORDING ENGINEER. 


haustable, and when the summit was reached all were in the 
best of spirits. A half hours’ stop was made at the Summit 
House, from which point the view of the city beneath and the 








sé 


b 





une, 1902 THE PRACTICAL: ENGINEER 7 














hills surrounding is undescribably beautiful. From this point who spoke on ‘‘ The American Engineer.’’ He said in opening 
the return trip was made over the famous Mt. Penn gravity that if he had not been a lawyer he might have been an engineer, 
road. The cars run over this road by gravity at a nerve rack- as he had left a Philadelphia machine shop to study law when 
he came to Reading. He de- 
clared that it was important 
that the engineer should be a 
man who knew his profession 
thoroughly, and spoke of the 
efficiency of the American 
mechanic of this class. He 
referred to the many inven- 
tions of the engineer—the 
inventions coming from the 
engine rooms and work-shops 
as well as the labratory and 


ing speed for a distance of 
nine miles, coming to a stop 
at the foot of the mountain 
right at the city’s edge. This 
ride was exhilirating in the 
extreme and every one seemed 
to enjoy it immensely; but, 
although the day was warm, 
many of those who were with- 
out overcoats were glad when 
they reached the bottom. 
Returning to the hotels the 
delegates made preparations class room. 
for the annual banquet in the John H. Seibert spoke for 


evening, which was one of the principle features of the Con- the manufacturers of Reading W. J. MITCHELI 
who were assisting the en- SUPREME TRUSTEE. 





FRANKLIN R. MOORE, 
SUPREME TRUSTEE. 





vention. 
The banquet was held in the Convention Hall and was an- gineers in entertaining the 
nounced promptly at g P. M.; 200 visitors. Mr. Seibert referred to his 


guests were seated. The tables pre- 
sented a most attractive appearance, 
being decorated with many plants and 


membership in the Order and said 
that he was very proud of his connec- 
tion, as well as of the objects and 


achievements of the Order. He said 
that net only in Reading but every- 
where else the Order had the sympathy 
and co-operation of the manufacturers 
in its good work. Mr. John D. 
Missimer, Editor of the Reading 





— 








H. L. MCGEE, 
SUPREME OUTSIDE SENTINEL. 





fragrant flowers. The menu was 


ee : J. C. MCDOWELL, 
Grand Chief Hiram M. Trout, who SUPREME CORRESPONDING ENGINEER. 


was also Chairman of the Executive 
Committee, made an admirable toast- 
master. The first speaker 
was city solicitor of Read- 
ing, Walter S. Young, 





‘agle, spoke for the press, 
and amused his audience 
with a pleasing story of his 





speaking for the ‘‘ City of 
Reading.”’ Mr. Young 
spoke of the beauties of the 
city and the hospitality of 
its people. He paid a com- 
pliment to the members of 
Progress Council of Read- 
ing, stating that he had 
enjoyed the personal ac- 
quaintance of most of 
them. He referred to them 
as their local captains of 











industry. The next speaker 


was Judge H. Willis Bland, 4. m, prummMER, SUPREME TRUSTEE. 


youthful desire to be a 
stationary engineer like his 
Uncle Bill, who ran a 4o- 
horse slide valve in an old 
mill. 

At this juncture a pleas- 
ant incident occurred when 
Supreme Chief Williams 
presented Albert Kepple- 
man with a handsome 
boquet of American Beauty 
roses on behalf of the offi- 





wi etal 





cers and delegates in ac- 


JOSEPH T. HARRIS, 


knowledgement of his cease- supREME JUNIOR MASTER MECHANICS. 
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less efforts in entertaining the visitors. Mr. Keppleman, who 
was Secretary of the Executive Committee, was an untiring 
worker throughout the entire session. He was here, there and 
everywhere all the time, 
and always with the one 
desire of making things 
comfortable and pleasant 
for all. Supreme First 
Assistant Noah A. Pierson, 
following the Supreme 
Chief, presented Mr. Kep- 
pleman with still another 
token of regard in the 
shape ofa new Willis Pla- 
nimeter. Mr. Keppleman 
was greatly surprised but 
expressed his appreciation 
in a few brief words. 

Mr. Chas. E. Carpenter, 
General Manager of the 
firm of E. F. Houghton & 
Co., Philadelphia, was the 
next speaker and with his 
characteristic force and 
sound logic soon had the 
undivided attention of his 
hearers. He described the 
great advantages of perfect 
organization and urged the 
members to confine their work at all times to within the lines 
and the laws of their Order. He was roundly applauded. Jerry 
Leahy, Jr., of Perth Amboy, N. J., the oldest past Supreme 
Chief in the Order, also spoke telling of the good old days 
when the Order was in its infancy. Toastmaster Trout then 
thanked the guests and wished them good night, while the 
orchestra played ‘‘Home, Sweet Home.”’ 





D. J. STAYTON, INSIDE SENTINEL. 





JOHN{T. DODGE, SUPREME CHAPLAIN, 
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Wednesday morning the Convention went into session early, 
taking a recess for dinner and returning immediately to their 
labors. At 5 P. M. the Convention adjourned finally to meet 
again at the call of the Chair one year hence. 


tert 


The Exhibition of Supplies. 


An unusual but pleasing feature of the Annual Convention 
of the American Order of Steam Engineers at Reading was the 
very creditable exhibition of steam appliances and engineers’ 
supplies which was held on the ground floor of the Convention 
building. This was the first attempt at anything of this char- 
acter and the result was extremely gratifying, for while it was 
by no means a large exhibition, it was more than was antici- 
pated, and the great variety of appliances and devices shown 
made it a matter of much interest to the delegates, and gave 
the entire Convention a more business-like air than has been 
noticeable at previous Conventions. 

There were 26 separate exhibits, comprising almost every- 
thing from grate bars to steam engines ready for the founda- 
tion. Every available foot of space in the main exhibition 
hall was occupied, and two tardy applicants had to be content 
with small corners in an adjoining room. ‘The fact of the 
exhibit being in the same building where the Convention was 
held was a decided advantage to all concerned. The Con- 
vention was held in the second floor and exhibition of supplies 
on the first, so that the delegates, when entering or leaving the 
building, almost invariably strolled around among the exhibits 
for a few minutes. In one corner of the exhibition hall Pro 
fessor Edward E. Barr kept a piano going almost constantly, 
and the excellence of his performing was frequently and favor- 
ably commented upon. At times Secretary Al. Keppleman or 
Charles Robson, of grate bar fame, found time to accompany 
him with the violin, and not infrequently a chorus of singers, 
composed of the exhibitors or visitors, would join in and assist 
with their voices in entertaining the muititudes. A large 
reception-room to the right of the entrance to the hall served 
as an office for the executive committee, around which was 
displayed many of the models and other devices used in their 
instruction work by Progress Council, all of which was at- 
tractively decorated with flags and bunting. A register was 
kept at this office, in which each visitor was requested to sign 
his name. In another corner of this room was located a 
neatly-arranged cigar-stand presided over by a very courteous 
young man. Further to the right was still another room 
smaller in size but equally popular, for the reason that it con- 
tained at all times a well-stocked buffet. During the even- 
ings, at noontimes, and recess these rooms and the entrances 
were always well filled, but while the Convention was in ses- 
sion the crowd was composed principally of supply-men, and 
they made a merry throng. Practical jokes and tricks of all 
kinds were in order and were worked to the limit; but the 
boys were good-natured throughout and all enjoyed them- 
selves thoroughly. 

Many of the exhibits were quite elaborate, as may be seen 
by the illustrations on the front cover of this issue, and the 
delegates showed their appreciation of the souvenir samples 
and advertising matter which was freely distributed. The 
exhibit of Bright & Co., of Reading, which included a. large 
stock of Smith’s ‘‘ Automatic Expansion ’’ and Flax packings, 
together with a complete line of Lunkenheimer valves and 
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lubricators, Heintz Traps, oil cans of every description, belt- 
ing, etc., was probably the most extensive. This exhibit was 
looked after by Mr. H. M. Ermentrout, one of Reading’s 
brightest salesmen. 

Adjoining this on the one side was the handsome exhibit of 
White Star Oil Filters by the Pittsburg Gage & Supply Co., 
which was in charge of Mr. G. Frank Duemler, their popular 
Philadelphia representative. On the other side was the neat 
exhibit of Ellis & Cummings, lubricating oil dealers of Read- 
ing. Just across the isle, in one of the four large spaces occu- 
pying the centre of the hall, was a very handsome exhibit of 
lubricating oils by E. F. Houghton & Co. This exhibit was 
an ornament rather than an advertisement, and probably at- 
tracted more favorable attention than any other. It was looked 
after by Mr. F. R. Moore, who gave out scores of sample boxes 
of Houghton’s famous cosmoline and cans of Houghton’s belt 
dressing as souvenirs. Beside this was a neat exhibit by the 
Greth Machine Works of Reading, in charge of Howard Wis- 
ler, gigantic in both voice and stature but withal a good fellow, 
who was in constant demand on all sides. Here also was to be 
found a most handsome display of ‘‘Eureka’’ Packing of all 
sizes, scores of boxes of it, and all studded with the little red 
diamond labels. It made a pretty sight and brought forth many 
complimentary expressions from the delegates. 

Improved Robertson Thompson Indicators, Victor Reducing 
Wheels, and Willis Planimeters were also much in evidence, 
and Mr. Thomas C. Keogh was always the centre of an inter- 
ested crowd as he gave instructive and entertaining demon- 
strations in their use. Adjoining this exhibit to the rear was 
the most complete line of steam appliances exhibited—that of 
the Sims Company of Erie. This exhibit included separators, 
boiler feeders, oil filters, oil cups, feed-water heaters, and the 
Sims low-water alarm, all looked after by Mr. Sims himself, 
whose superior mechanical knowledge drew around him many 
of the best men present. Next to this was the union-made 
overall exhibit of H. S. Peters, of Dover, N. J., including 
every style of overalls made, the best on earth, and in charge 
of one of the best of good fellows, Mr. Frank G. Cook. Just 
across the isle from this Mr. John Seibert had an attractive 
exhibit, including a vertical engine, Patterson damper regula- 
tors, wicks, safety columns, etc. 

To simply say that George W. Lord, the boiler compound 
manufacturer, had an exhibit would be incomplete; to say 
that his representatives had the town would be more accurate. 
Every available foot of space, every post or vacant spot, was 
covered with attractive advertising literature, while genial 
Captain Doughty, who is a favorite with every engineer within 
fifty miles of Philadelphia, and Mr. Edw. McCarthy, the king 
of boiler compound salesmen, were everywhere all the time, 
and with their pleasing jollities and inexhaustible good humor 
added many new ones to their already large number of friends. 

The exhibit of the Dearborn Drug & Chemical Works of 
Chicago was also the centre of much interest, owing to an 
unusual collection of specimens of boiler scale and the in- 
tensely interesting souvenirs which their popular eastern man- 
ager, Mr. William B. McVicker, distributed with a lavish hand. 
Next to this was quite an attractive exhibit by the Fairbanks 
Company, and next came the elaborate grate-bar exhibit of 
Charles Robson, of Eighth Street and Washington Avenue, 
Philadelphia. This exhibit included a full-sized ‘‘ Ajax’’ 
rocking grate set up complete, Herringbone, circular, skeleton 
bars, the improved Keystone grate, and other types in endless 


variety, all of which were in charge of Mr. Robson, Jr. 

On the other side of the hall came the exhibit of the Garlock 
Packing Company, including the entire line of packings manu- 
factured by this well-known firm for every known service, in 
charge of Mr. C. M. Barnes, their popular representative for 
central Pennsylvania. Mr. L. E. Adams manager of the 
firm’s Philadelphia house, and Mr. W. R. Haggart were also 
present, and the trio made a strong combination. Immedi- 
ately adjoining was Jenkins Brothers’ handsome exhibit, in- 
cluding a generous display of valves and disks for every variety 
of service, and thousands of feet of their famous ‘‘96’’ sheet 
packing. Their interests were looked after by Mr. John Cork, 
of Philadelphia, and Mr. William G. LeCompte, of Baltimore. 

Following came a neat exhibit by Thomas C. Warley & Co., 
of Philadelphia, and next the exhibit of Lindstrom’s steam and 
oil separators by John T. Lindstrom, of Allentown, Pa. Mr. 
Lindstrom is an engineer of more than ordinary ability, and he 
was frequently the central figure of interesting discussions on 
mechanical subjects. If any exhibit surpassed in point of 
attractiveness, it was that of the Bashlin Valve Company of 
Warren, Pa., which occupied the corner position on this side 
of the building. This exhibit was as complete as could have 
been desired, and added much to the appearance of the affair. 
Mr. Bashlin and Mr. G. E. Tanburg, who were in charge, 
proved excellent demonstrators and made hosts of friends. 
Beside this came the exhibit of C. J. Rainear & Co., of Phila- 
delphia, and next that of the Collins Manufacturing Company 
of Conshohocken. Just across the isle on the left of the main 
entrance Mr. John R. Livezey, of Philadelphia, had a hand- 
some exhibit of Nonpareil Cork-pipe covering, sheet cork for 
floors, etc , which attracted much attention, and bears the dis- 
tinction of being the only exhibitor who got an order from the 
Mayor of the city. Among other exhibitors was the Dela- 
ware Electric & Supply Company of Wilmington, represented 
by Mr. Benjamin T. Gause, who showed an excellent lubri- 
cator, which met with much favor; William C. Robinson & 
Co., lubricating oil manufacturers of Baltimore, who were ably 
represented by Mr. B. F. Darbie; the Cling-Surface Manu- 
facturing Company, belt dressing, and William B. Severn, 
manufacturer of liquid anhydrous ammonia. 

All of the exhibitors expressed themselves as being well 
pleased with the affair, and particularly with the treatment 
accorded them by the Committee in charge. A pleasant epi- 
sode occurred on the last day, when the exhibitors joined in 
raising a purse, with which a handsome ring was purchased 
and presented to Al. Keppleman, Secretary of the Committee, 
and a Morris chair for Chairman Trout as a token of their 
appreciation. Mr. LeCompte presented the ring and Mr. 
Barnes the chair. Both Mr. Keppleman and Mr. Trout as- 
sured their guests that their presence and good behavior was 
ample compensation, and that their additional generosity was 
unnecessary, but that their appreciation of the honor was none 
the less sincere. 

+ F 
Convention Notes. 


Mr. Frank G. Cook, representing H. S. Peters, of Dover, 
N. J., is an energetic salesman. He tried to sell the mayor of 
Reading a suit of overalls, and then held up a clergyman to 
tell him the advantages of union-made goods. He took orders 
from everybody who stood still long enough to be measured, 
including Grand Chief Trout, on which, judging from the size, 
he must have lost money. 
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Charlie Curran, of the firm of O. F. Zurn & Co., was there 
from start to finish, and, as usual, was generally surrounded 
by a crowd of admiring friends. Charlie is an old convention 
favorite, and Reading was no exception. 


t+ ¢ 


Delegate Peterson, of Atlantic City, said, ‘‘ Yes, I’ve had a 
good time ;’’ and we guess he did, for he knows what a good 
time is and can’t be fooled with a counterfeit article. 


t+¢t 
Where is Smith? Did any one see him ? 


EE 4 


‘*Tom’’ Keogh left his wine for the waiters, but a gentle- 
man seated near him at the banquet says he has an enormous 
appetite for spring chicken and ice-cream. 


++ + 


Frank Duember had two White Star oil filters filled with 
Pittsburg stogies, which he distributed lavishly and with fiend- 


ish delight. 
tre 


’ 


The ‘‘State of Manayunk’’ was there ‘‘ early and often,’ 
and his principal delight seemed to be derived from heaping 
abuse upon the editor of this journal. We were informed, 
however, that the ‘‘State’’ would not have risked going to 
Reading but for the fact that one of the city officials was a 
relative and had assured him that he would be safe. 


t+¢rtt 


John Cook, of Jenkins’ Bros., was on hand with his per- 
petual smile and an inexhaustible supply of good stories, but 
between times he was kept busy making explanations for Le 
Compte, whose pastorial garb and general air of apparent 
modesty caused him to be frequently mistaken for a clergyman, 


even by the ladies. Holy smoke! 


ttt 


Mr. Bashlin said, ‘‘ Good-by, boys ; but before parting per- 
mit me to say that you are genuine and unadulterated bricks 
of the first water, and I shall be with you next year without 
fail. Rest assured that my regret at parting is only equalled 
by my duty to my family and my business.’’ 


t£¢¢ 


The latest reports from Smith indicate improvement. 
t£¢¢ 


Mr. Weinland, inventor of the Weinland tube cleaner, manu- 
factured by the Lagonda Manufacturing Company, Springfield, 
Ohio, visited the convention for a few hours, during which 
time he was kept busy by the exhibitors. 


t£¢+¢ 


Mr. William Weaver, manager of the supply department of 
the James Smith Machinery Company, Philadelphia, saw to it 
that not only the delegates but every man, woman and child 
in Reading received a sample of Smith’s expansion packing. 
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Selection of an Air Compressor. 


The recent use of Compressed Air has brought the air com- 
pressor to the attention of the Engineer in a very forcible 
manner during the past few years. It is not so long ago that 
it was very uncommon to find an air compressor anywhere, 
except in a mine or quarry. ‘To-day it is very uncommon to 
find an Engineering works of any prominence which does not 
use compressed air. Yet a majority of these users do not give 
the thought or attention to the selection of an air compressor 
which they would give in the purchase of an engine or boiler. 
There is but little familiarity with compressors or compressed 
air machinery. For this reason we are at a loss to know how 
to draw up specifications for a compressor. And I must say 
right here that the manufacturers of compressed air tools have 
been much to blame for this condition. They have often been 
so eager to make sales that they have made statements that 
their tools use a certain amount of air per minute. While in 
reality they consume from 15 to 50 per cent. more air than 
they are guaranteed to use. 

In the purchase of an Air Compressor one of the first essen- 
tials is to examine into the reputation and experience of the 
builder. We must learn if the builder has been successful in 
building compressors of the pressure requirements which we 
are in need of. 

First, we must determine upon the steam pressure available, 
if our compressor is to be steam driven. Second, we must de- 
termine the amount of free air which we are to compress per 
minute and the terminal pressure which we are to reach. 


We must now determine whether we are to use compounded 
or simple steam cylinders, and if we are to run condensing. 


We now come to the most important point and yet the point 
most often overlooked, which is, will we purchase a machine 
with two-stage or compound air cylinders. If we are to use a 
machine of more than roo or 125 cu. ft. of free air capacity 
per minute, we should certainly select one with compound air 
cylinders. The cost of these will be somewhat in excess of 
the cost of a simple machine. Yet the saving and economy 
will more than pay for the extra cost. We should also see to 
it that our compound compressors are provided with an inter- 
cooler of liberal capacity, between the low and high pressure 
cylinders. 

Ascertain from the makers if the compressor, which he is 
recommending, is of theoretical or actual capacity. Make the 
builders guarantee actual deliver or capacity at a given piston 
speed. The figures of capacities usually given in catalogues 
are for theoretical capacity figured upon piston displacement 
and are from 1 to 3 per cent. too high, depending upon the 
amount of clearance space in the valve passages and cylinders. 

Other questions being equal, we should select the compressor 
with the least amount of clearance space. Be careful and get 
a compressor which is so arranged that it will not be necessary 
to draw the intake air through heated cylinder heads and 
pistons. Doing this rarefies the air and we are not getting as 
much air into our cylinder as we expect to. 

We should look as carefully into mechanical details and 
liberal bearing surfaces as in the purchase of a steam engine. 
I have seen many air compressors which have given great 
trouble by running hot. 

The air valves should be so arranged as to be easily removed 
for repairs and inspection. There are many governing and 


unloading devices, some of them excellent and some of them 
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bad. These should be examined very closely. We should 
get a compressor which is well jacketed, especially upon the 
cylinder heads, which are at the points of greatest tempera- 
ture. MAX. 


tre 


The Indicator and Its Value. 


The indicator for determining the inner workings of the 
steam engine was first originated over one hundred years ago 
by that celebrated engineer, James Watts. It has since then, 
in its different improved forms, aided materially in the perfec- 
tion of our present steam engines, not only by enabling the 
engineer to ascertain the exact values of the forces from which 
power is derived, but also by pointing the precise periods in 
relation to the different parts of the stroke at which these el- 
ements of power come into action. 


The original machine of Watts consisted simply of a cylinder 
about six inches long and one inch in diameter, into which 
there was fitted a piston and was attached to the engine cylin- 
der by means of a suitable pipe fitted with a valve to open or 
close communication between them. A long open coil spring 
was used, of which one end was fastened to the piston and the 
other to the cover of the indicator cylinder ; this spring re- 
sisted the pressure of the steam in one direction and also the 
pressure of the atmosphere in the other. 


A pointer was connected to the piston and moved directly 
with it and served to locate the atmospheric line or zero ; and 
all motion of the pointer was ahove or below that point. There 
was no paper drum; the pointer merely indicating on a scale 
the highest and lowest pressure in the engine cylinder meas- 
ured from the atmospheric line. Later the originator made an 
improvement on this instrument by adding a flat slide to which 
a sheet of paper was secured and giving it a coincident move- 
ment, on a reduced scale with the engine piston, by attaching 
a cord from it to the crosshead or some other moving part of 
the engine and returning the same by means of a counter- 
weight. This machine in its improved form, though crude 
and less compact in construction, was to all purposes identical 
in its workings and the results obtained to the many different 
instruments now manufactured for this purpose, as it enabled 
the inventor to ascertain the exact mean effective steam pres- 
sure throughout the entire stroke, and also the proportion 
which the vacum in the cylinder at different parts of the stroke 
bore to that in the condenser, in order to determine the dimen- 
sions of cylinder required for any given power, as also the 
relative proportion proper to be given to'the steam and exhaust 
ports of the slow speed engines of his experiments. 


It was about fifty years later before anyone succeeded in 
making an improvement upon the design and construction of 
the original ; this was finally eflected by William MacNaught, 
of Glasgow, Scotland. 

This instrument was unlike those of to-day that have a par- 
allel and multiplied movement of the pencil as compared with 
the piston. In his machine, MacNaught arranged the move- 
ment of both coincident, that is, whatever motion is imparted 
to the piston by the steam, the piston moved precisely the same 
distance either way. As constructed in this way, the spiral 
spring opposing the force of the steam against the piston was 
liable to disarrangement and a certain unevenness on account 
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of the greater length of spring necessary to obtain cards of a 
sufficient height for computation. 


The general adoption of the latter form of machine has led 
to many important improvements in the construction of the 
indicator, and undoubtedly aided in a large degree in the ele- 
vating of the standard of duty. of steam engines, and also 
demonstrated conclusively the benefits accruing from the utili- 
zation of the expansive power of steam. While the indicator 
has long been considered an absolute necessity to those in the 
higher ranks of the engineering profession, it is regretted that 
some engineers still look upon the indicator with apathy and 
indifference, but therein they make a great mistake, not only 
in the interests of their employers but in their own personal 
interest, for it is only by the use and knowledge of the indi- 
cator and its purpose that they can become acquainted with 
the inner intricate workings of steam and the steam engine in 
its various details, which is certainly a requisite to the ad- 
vancement and success of those who choose steam engineering 
as a profession. 


While being the same in principle of construction as the 
indicators of to-day, the earlier types of the instruments were 
so crudely constructed, the parts so cumbersome and heavy, 
inducing vibrations and tardiness at the different events of the 
stroke, such as admission of steam, point of cut off, and also 
compression, that they were practically useless for any other 
than engines of very low rotative speeds. 


The present improved construction of some of the modern 
indicators, in which as near as can be expected perfection has 
been attained, consisting in superior designs, simplified con- 
struction, a better adaption of the pencil mechanism, also finer 
adjustment of the moving parts, practically eliminate the 
effects of inertia and momentum of these parts. 

These are qualities, which in order to be sure of reliable 
results in making tests of high speed engines, are absolutely 
indispensable. 


The information which may be derived from a careful study 
and attentive application of the indicator to engines of any de- 
scription is almost incalcuable to the engineer, because many 
facts are accurately determined by its use that cannot other- 
wise be obtained with any degree of correctness, consequently 
its use enables the engineer to discover many unforseen and 
unknown defects in the engine, which might by lack of knowl- 
edge be veiled in mystery. 

At the present time the value of the indicator has become so 
universally recognized that manufacturers of high grade en- 
gines, as a rule, make provision for its application, and do not 
consider their engines complete until the valves have been cor- 
rectly adjusted by the use and assistance of it, and set in such 
manner as that the maximum efficiency of the engine shall 
have been attained. 


As the physician is to the human body, so is the engineer 
expert in thé use of the indicator to the steam engine ; by its 
use he can determine the ills of the engine as readily as the 
able doctor can detect those of his patient, despite the fact that 
the patient has the power of speech and thought. Thus it can 
readily be seen that an engineer without a knowledge of (and 
if possible the possession of) the indicator is like the practising 
physician without a diploma, very liable to the imputation of 
the name ‘‘ quack,”’ 
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Brother Walter Randall, of Old Colony 
Council at Rockland, Mass., was visited 
at his home on Saturday evening, May 
3d, by the members of Old Colony, who 
presented him with a handsome arm- 
chair, and also presented Mrs. Randall 
with a beautiful Turkish rug. Refresh- 
ments were served by Mrs. Randall and 
the party enjoyed themselves until a late hour. 

tr 


Iron City Council No. 21, of Pittsburg, Pa., has enrolled 
over fifty additional members since it was instituted on April 
19th. 

: treet 

Grand Chief Trout, of Pennsylvania, has deputized First 
Assistant Grand Chief John Kelly to look after the Philadel- 
phia district. Brother A. D, Hamilton, of Iron City Council 
No. 21, has been appointed deputy Grand Chief for Western 
Pennsylvania. 

tare 


Kensington Council Will Hold Open House. 

Kensington Council No. 3 of Philadelphia, which meets at 
Frankford Avenue and Master Street, will hold an open meet- 
ing on Thursday evening, June 12th, to which all engineers 
are hereby invited. The entertainment will include an exhi- 
bition of stereoptican views, several short lectures on mechani- 
cal subjects, and last, but not least, one of the delicious 
luncheons for which Kensington is famous. 
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A New Council in Philadelphia. 


Germantown Council No. 22, American Order of Steam 
Engineers, was formally instituted at Baettie’s hall, Wayne 
Junction, Philadelphia, by Supreme Chief Engineer Clifford P. 








JOHN P. RICKARDS, 
CHIEF ENGINEER, GERMANTOWN COUNCIL. 


Williams, on Wednesday evening, April 30th. Mr. Williams 
was assisted by Grand Junior Master Mechanic Thomas Mar- 
shall, Jr. 


The new Council is composed of a most excellent lot of fel- 
lows, and starts off under the most favorable conditions with 
sixty-two charter members. The officers are as follows: Chief 
engineer, John F. Rickards; first assistant, John Newhall ; 
recording engineer, I. J. Rosboshil; treasurer, John Albus ; 
senior M. M., Charles H. Dettrey; junior M. M., Leidy P. 
Souders ; inside sentinel, George Akroyd; outside sentinel, 
John Brayman ; trustees, J. L. Jamison, John Newhall, Wm. 
M. Doyle; past chiefs, John Newhall and John Albus. 


tert 


Delaware Council. 


Editor PRACTICAL ENGINEER :— 


ce 


Delaware Council No. 1 begs leave to report ‘‘sumpin is 
duin’ down here.’’ Old members are paying up their back 
dues, and we are initiating new members. For a while things 
seemed to be standing still, but there now is a new and active 
spirit being manifested by the membership, no doubt due to a 
few of the old reliables getting their heads together and plan- 
ning for increased interest. Efforts are being made more espe- 
cially along these lines, viz: collection of dues, interest in 
meetings by having a committee to secure each week a speaker 
for, or a discussion on, some educational work relating more 
particularly to our profession. In this connection the PRAc- 
TICAL ENGINEER is our text-book, and the articles in it furnish 
topics of interest to all, and lastly, assisting our members in 
securing positions. How we do this is best explained by thie 
enclosed card. Efforts are being made to send one like it to 
every employer and steam engineer in our city. 


With best wishes, 
A. EDWARD RHODES. 
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A New Council in Texas. 


Galveston Council No. 1, American Order of Steam Engi- 
neers, which was recently organized, has elected the following 
officers : 





S. A. BISBEY. 


Chief Engineer, Max Levy; first assistant, J. B. Bisbey ; 
recording engineer, J. Lamah ; corresponding engineer, A. L. 
Bradford, Engineer, Union Depot; treasurer, S. A. Bisbey ; 
chaplain, C. R. Hawkins; senior M. M., J. A. Beanlieu ; 
junior M. M., T. J. Wilson; inside sentinel, L. M. Byerly; 
outside sentinel, J. S. Ames; trustees, Robert Hayes, George 
H. Wright, and J. A. Beanlieu. 

The Council already has twenty-five members and excellent 
prospects for future development. Mr. S. A. Bisbey, whose 
portrait we reproduce herewith, was largely instrumental in 
organizing this Council, and is extremely popular with the 
engineers of Galveston He is chief engineer for the Galveston 
Cotton Compress and Warehouse Company. 


&£t & 


The Superiority of Cork as a Non-conductor. 


Mr. Geo. H. Barrus recently conducted rather exhaustive 
tests of several of the leading brands of steam pipe coverings 
at the new power plant of the Manhattan Elevated Railway, 
New York City. 

These tests were made with the idea of testing the efficiency 
both comparatively and absolutely, of the coverings as ordi- 
narily manufactured and sold. In order to best understand 
the whole matter, a few statements may be made regarding 
the general scheme of installation, the method of tests and the 
results obtained. 

First, as to the arrangement of the testing plant. 

The plant is divided into two sections, one for coverings de- 
signed to stand the highest pressures which are now regularly 
carried by the modern power plants, say 150 pounds per square 
inch, and the other for lower pressures such as have been in 
vogue for many years past, say 80 pounds per square inch. 
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It was sought to install a testing plant for the purpose in 
view that should be on a sufficiently large scale to approximate 
to practical conditions of service, rather than make it a labra- 
tory apparatus and a labratory test which characterizes much 
of the work heretofore done in this field of testing. 


That the work might also be carried out on a commercial 
scale it was sought to make and continue the tests a sufficient 
number of hours continuously in a day, and a sufficient num- 
ber of days in succession, that no question could be raised as 
to the reliability of data from too short duration, or from want 
of continuous repetition. Many of the coverings have, there- 
fore, been tested day after day for a period of a month, and 
every one has been subjected to at least three days’ run from 
8 to 9 hours continuous test each day. 

The size of the pipe selected for the leading tests was the 
ordinary standard two-inch steam pipe, and the length select- 
ed, 100 feet for each pipe. That the effect of size of pipe on 
the results might be studied and exhibited, and at the same 
time the work brought into line with the practice of high 
pressure power plants, especially as regards much of the en- 
gine and boiler room piping, two 10-inch pipes, each 35 feet 
in length, form a part of the 150 pound section of the appa- 
ratus. 

The 2-inch pipes in the 80-pound section of the plant are 
numbered for reference 1, 2, 3, 4 and 5. The 2-inch pipes in 
the 150 pound section are designated 6, 7, 8, 9, and the 1o-inch 
pipes are numbered 11 and 12. 

So much for the leading features of the plant. Taking up 
next the coverings themselves ; these were bought in open 
market, they were samples of the coverings which are supplied 
by the various manufacturers in the ordinary course of busi- 
ness. 

They were applied by workmen familiar with the applica- 
tion of pipe coverings, under intelligent supervision, well but- 
ted, jointed and secured. During the progress of the tests 
they were frequently pointed up with cement where the joints 
through continued service had become defective, the same as 
would be done by the repair force having the care of a steam 
plant in commercial service which is well kept up. Before the 
conclusion of the tests opportunity was given the representa- 
tives of each covering to visit the plant, examine his goods, 
criticise their application and where defective, correct the de- 
fects. 

Pipes No. 6 and 12 were covered with ‘‘Asbesto-Sponge 
Felted’’ covering made by the H. W. Johns Mfg. Co. The 
thickness of the two-inch covering was 1% inch before appli- 
cation and that of the ten-inch 1: inch. After application, 
the circumference of the outside of the covering on No. 6 pipe 
measured 15.18 inches, and that on the No. 12 pipe 42.75 
inches. The circumference of the outside of the bare pipe in 
the case of No. 6 was 7.54 inches, and that of No. 12, 33.85 
inches. The distance from the outside of the covering to the 
outside of the pipe in the case of No. 6 averaged 1.21 inches, 
and in No. 12, 1.41 inches. The number of laminations of 
Asbesto-Sponge, of which these coverings were composed, was 
an average of 59 for the 2-inch pipe, and 66 for the 10-inch 
pipe. The coverings on the two pipes No. 6 and No. 12 were 
the same as those used during the closing days of the previous 
Comparative tests, and they had not been removed from their 
positions or in any way changed. The covering on the 10-inch 
pipe was 3-16 inch thinner than that originally furnished, and 
the full thickness of 1 3-8 inches was used during all but one 
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day’s run of the Comparative tests. The reduced thickness 
was obtained by removing 10 layers from the outside of the 
original covering, the original number being 76. 


Pipes Nos. 7 and 11 were covered with Nonpareil cork ap- 
plied by their men. These coverings consisted of two layers 
of asbestos paper, each about 1-16 of an inch thick, and a 
layer of Nonpareil cork, which in the case of the 2-inch pipe 
was 15-16 of an inch thick, and on the 10-inch pipe 1 inch 
thick, surrounded by a covering of heavy canvas, which 
served asa finish. The total thicknesses before application 
were respectively 1 1-8 inches and 1 3-16 inches. The circum- 
ference of the covering on the 2-inch pipe after application 
averaged 14.75 inches, and the circumference of the bare pipe 
averaged 7.52 inches. Thedistance from the outside of the 
covering to the outside of the pipe averaged 1.15 inches. The 
circumference of the covering applied to the 10-inch pipe aver- 
aged 42.73 inches, and that of the bare pipe 33.85 inches. The 
distance from the outside of the covering to the outside of the 
pipe averaged 1.41 inches. 


The data and results which are given in the appended tables 
show a decided superiority for the Nonpareil Cork Covering. 
The saving by cork is 90.9 per cent. and that of the Asbestos 
Sponge Felted, which was the next highest in the test, is but 
g0.5 percent. It is well to note that in the matter of the two- 
inch coverings the Nonpareil coverings were but 15-16 inches 
thick. The tables show that despite this it averaged as well 
as that of the heavier covering—Asbestos Sponge Felted. 
From this it appears that the efficiency of the coverings tested, 
that is, the percentage of heat radiated from the bare pipes 
which is saved by the coverings, is as follows; the condensa- 
tion in the bare pipes having been determined for the previous 
Comparative Tests. 


Nonpareil cork on 2-inch pipe, 84.8 per cent. 


“6 


Nonpareil cork on 10-inch pipe, 90.9 


Asbesto-Sponge Felt, 59 Lamina- 
tions on 2-inch pipe, - - - 85.3, 


Asbesto-Sponge Felt, 66 lamina- 
tions on 10-inch pipe, - - - 90.5 


The following is the report of Mr. Barrus upon the durabil- 
ity of Nonpareil Cork : 


‘‘T have carefully examined a section of the Nonpareil Cork 
covering taken from one of the 2-inch pipes of the Bullard 
Machine Tool Co., Bridgeport, Conn., which it is said has 
been in use since March, 1900, under a pressure of 130 lbs. 
per square inch; also a section taken from a 2-inch pipe at the 
works of the Bridgeport Brass Co., which it is said has been 
in use since November, 1900, at a pressure of 100 Ibs. per 
square inch; also a section taken from a 2-inch pipe at the 
Morgan Envelope Co.’s works at Springfield, Mass., which is 
said to have been in service about one year at 85 lbs. pressure; 
all these coverings being similar to the 2-inch covering referred 
to in the above tests. In each of these samples, there is evi- 
dence of the effect of heat to which the covering has been sub- 
jected, the cork being discolored, especially in the region close 
to the asbestos and it is also somewhat brittle. There appears 
to be, however, no serious deterioration, as far as can be 
judged from an outside examination. 
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The Arrangement of Boiler Tubes. 
By R. T. STROHM. 


The greater part of the heat generated in the boiler furnace 
by combustion is conveyed to the water inside the shell by 
conduction, through the agency of the boiler plate itself. The 
greater the amount of heating surface exposed to the hot 
gases, the greater will be the amount of heat absorbed and 
transmitted to the water. However, it is even possible to 
have a superabundance of a desirable thing, and this can be 
very plainly and strikingly illustrated by certain arrangements 
of the heating surfaces of ordinary return tubular boilers. 

The major portion of the heating surface of a boiler of the 
return tubular type is contained in the tubes themselves. And 
for that reason it is essential that these surfaces be arranged 
so as to take up the greatest amount of heat consistent with 
the best results. It will not do to crowd these tubes into 
every available space. For instance, if it were desirable to 
put a maximum number of three-inch tubes into a boiler, it 
could be done by staggering them, so that the distance from 
the centre of any tube to the centre of each of the six around 
it would be the same in every case. But at the same time the 
heating efficiency would be greatly reduced by such a method 
of procedure. 

It is true that the greatest possible amount of heating sur- 
face would be obtained, and it would be natural therefore to 
suppose that the maximum amount of heat would be trans- 
mitted to the water since the amount of heat transmitted is 
directly proportional to the area of surface. 

But we have another consideration also in this law govern- 
ing heat transmission in the boiler. The amount of heat taken 
up by the water is dependent upon the rapidity of the water 
circulation. Therefore, to stagger the tubes so as to obtain 
a large heating surface is to directly hinder the free and easy 
circulation which should be found in every steam boiler. In 
other words, we have sacrificed one advantage almost entirely 
to partially further another. 

The circulation in a steam boiler is a most important item, 
and cannot be disregarded, aside from the fact that it brings 
a greater number of water particles into contact with the hot 
plates in a given time. For ina measure it also aids in pre- 
venting deposits of sedimentary matter which would other- 
wise be free to settle and bake into a hard scale. By the con- 
tinuous agitation of the water, due toa good circulation, this 
matter is kept in motion and is thus prevented from adhering 
to the plates or to the tubes to any great extent. 

Further than this, if a boiler has a certain amount of scale 
upon its water surfaces, it is possible that at some point the 
plates may be overheated. A rapid and efficient circulation 
will act as a partial safeguard against this, in many instances, 
since it tends to mingle the water thoroughly and so to main- 
tain all parts of the shell at about the same temperature. 


If the benefit of a free and unbroken and at the same time 
rapid circulation was fully realized by boiler designers and 
builders, more attention would be paid to this point. The cir- 
culation should have a definite path or circuit and the placing 
of the tubes should be such as to further this passage of water 
from one part of the boiler to the other. 

In the return tubular boiler, the hottest portion of the heat- 
ing surface is that directly over the furnace, above the grates. 
For it is at this point that the gases of combustion first strike 











os ¢ 


Hn OO Bu 


el a eo) 


tv 








June, rgo2. 


the shell. Consequently we may rightly expect to see the 
water rise from this portion. This it does, in a vertical direc- 
tion, and it is for this rising current that the placing of the 
tubes must be carefully considered. 

It is but natural that the water should rise most rapidly 
from the plate that is hottest, since at this point it attains its 
least specific gravity. We expect then to find a strong cur- 
rent in an upward direction just above the furnace. And in 
this we are not disappointed. Experimental boilers have been 
built with a view to observing this and other actions within 
the boiler. They have a hole cut in the plate at the side of 
the boiler above the water line, over which opening is placed 
a double thickness of the best and strongest glass. Through 
this hole a ray of light is reflected so as to illumine the inter- 
ior. When under ordinary firing these boilers showed that 
the water rose so fast from the hot furnace plates that it act- 
ually piled up above the surrounding level of the water in the 
remainder of the boiler. 

Hence we have here a strong reason why the tubes should 
be placed in vertical rows and not staggered. Also, since the 
heat is greatest along the lower part of the shell it would be 
well to place the middle vertical row of tubes slightly further 
apart than the others, say double the distance. While at no 
part should the distance between rows be less than one and 
one-third times the diameter of tube, measuring from centre to 
centre of adjacent tubes. 

The water that rises at the centre of the boiler divides near 
the surface and flows in horizontal currents toward the rear 
and the sides of the boiler, and then down again. Conse- 
quently the tubes must not be carried too near the shell at the 
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sides. The flange of the head is sufficient to support the 
head for a distance of three inches and more from the shell, so 
that there 1s no necessity for carrying the tubes closer than 
this, on the ground that the head needs bracing or staying. 

Again, it is not economical to have the tubes too near the 
bottom of the boiler. If a manhole is placed at the bottom of 
the front head as is done with many return tubular boilers 
there will be no tubes just above the lower plates, and there 
will be a considerable body of water immediately over the 
furnace. 

This will give a better chance for the circulation to become 
wellestablished before dividing among the tubes on the upward 
trend. And, moreover, tubes placed near the bottom of the 
boiler do not add appeciably to the efficiency of the heating 
surface or to the performance of the boiler. This has been 
proven by conducting tests upon boilers, first with the lower 
row or rows open, and then with them plugged up. The re- 
sults in both instances were practically thesame. This is due 
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to the fact that these lowest tubes convey only the coolest of 
the gases, so that the gain is rapidity of circulation when they 
are left out is greater than the heating effect secured by leav- 
ing them in. : 

The distance between the top of the shell and the upper row 
of tubes is also a matter of some consequence. The water 
level must be carried at least four inches above the upper row 
of tubes and so if they are carried too high the steam space is 
correspondingly diminished. This is poor practice, and in 
case the boiler is forced slightly it is almost certain to prime. 

It will depend largely upon the use to which the boiler is to 
be put as to the amount of steam space required. If it is used to 
supply an engine, it should have a steam space of at least one- 
third the entire cubic contents of the boiler. If used for steam 
heating, dry steam is not so important, and so the steam space 
may be smaller than when used as a supply for an engine. 

The use of steam domes and drums allows a water level 
higher than would otherwise be allowable. In such cases 
about one-third the diameter of the boiler should be the dis- 
tance between the top of the tubes and the top of the shell. 
Without a dome or drum this should be increased to two- 
fifths the diameter of the shell. 


tre 


Selecting An Engine. 
By W. H. WAKEMAN. 


The following suggestions are made concerning the best type 
of engine to select for operating an electric railway, or for any 
other place where the load varies from the power required to 
operate the machinery in the station, or engine room, with no 
load whatever, up to the full power of engine with cut off tak- 
ing place beyond one half stroke. For such work the load 
varies from the lighter to the heavier in a few minutes, several 
times per day, with all kinds of combinations between these 
extremes. 

This does not represent the worst conditions possible, for 
nothing can equal a cable road for extreme variation, as the 
engine has a full load at a certain time and a few minutes later 
the cars are coming down a hill, hence are running the engine 
by force of gravity, as no steam is entering the cylinders. As 
these cases are very scarce they will not be taken into consid- 
eration, but there are many places where the variation is very 
great every day, and to these we will give attention. 

The compound noncondensing engine, cannot be considered 
because it is only adapted for a nearly uniform load. With a 
heavy load and late cut off it is not economical because the full 
benefit of expansion is not realized, for it is not proper to make 
the low pressure cylinder large enough to provide for such 
conditions. If it were so designed, it would not work well 
when the load is light, making the cut off short, for steam 
would be expanded below atmospheric pressure in the high 
pressure cylinder, thus making the low pressure piston a dead 
load, on account of the larger surface exposed to back pres- 
sure. 

The compound condensing engine gives good results when 
the load is nearly uniform, and the engine and load are adapt- 
ed to each other, but when there are great variations in the 
load it effects the economy quickly. As the air pump removes 
nearly all of the back pressure, the low pressure piston is not 
a load on the high pressure, for in nearly every case the mean 
effective pressure in the low pressure cylinder is more than 
enough to drive the piston, even when the load is light. This 
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makes the work of the air pump of no use except to prevent 
the low pressure piston from becoming a dead load, but it is 
the most economical way for removing the back pressure 
which is a large and important factor, when we consider the 
large area exposed to pressure. 

This type of engine is costly to build and expensive to main- 
tain, therefore it does not prove a paying investment unless its 
load is proportioned to give the best results for a greater por- 
tion of the time. When the triple and quadruple expansion 
engines are considered in the same light, we find that these 
objections apply with even greater force, for it is only when 
the load and the engine are adapted to each other all of the 
time, that the excellent results we read of can be secured. 

This brings us to a consideration of the simple noncondens- 
ing engine, which is not costly to build, and inexpensive to 
maintain. When all of the knowledge we have is put into 
practice in designing and building this type, the results are 
fair, so that if it is possible to sell the exhaust steam, or use it 
to good advantage, it will compare favorably with any other 
type, when the load varies greatly. 

The great objection to it is that its piston must constantly 
work against atmospheric pressure, thus putting a dead load 
on it every hour that the fly wheel revolves. 

As this amounts to about 15 pounds per square inch at sea 
level, four-fifths of which may be dispensed with to good ad- 
vantage, it points out the disadvantage of this kind and it is a 
serious one too. 

It costs no more to build a simple condensing engine to run 
a given amount of machinery than if it were to be run non- 
condensing, when a first-class machine is required in both 
cases, but the air pump, etc., are an additional expense which 
the results fully warrant. 

Where a simple condensing engine carries a light load with 
a high boiler pressure, the cut off is short and the terminal 
pressure so low that when the next charge of steam is ad- 
mitted, the condensation is excessive, therefore, the results are 
not equal to those secured when the cut off is longer, with the 
same boiler pressure, but even with the lighter load it is more 
economical to run condensing, therefore, the simple condensing 
engine is the most economical type to adopt, for a — where 
the load varies greatly at short intervals. 

When considering these types we assume that water for 
condensing purposes does not cost anything except the expense 


of running a pump to raise it to the required height. In lo- 
calities where water must be purchased, a cooling tower can 


be used, when the cost of water to run condensing will be no 
more than for a noncondensing plant. 

The cost of pumping water for such an engine is more than 
it would be under other conditions, for the load changes with- 
out notice, therefore the air pump must be set so as to raise 
water enough for the greatest load that will be put on. When 
some of the load is thrown off more water is pumped than is 
actually required, but there appears to be no practical way of 
regulating the supply automatically. 

Even with these unfavorable conditions the simple condens- 
ing engine will show results that compare favorably with any 
that have been secured from simple noncondensing engines, 
and during the time that the engine is better adapted to the 


‘load put upon it, the coal required per horse-power will be 


much less, because the total load is less. 
If the cylinder of such an engine is so large that when the 
full load is on, the cut off takes place at about three-eighths 





June, 1902. 


stroke, it will be very short for the lightest load, therefore the 
best results possible cannot be expected. 

In order to be fitted for such extreme variations, its steam 
valves should be operated by one eccentric, and its exhaust 
valves by another, then it will be possible to get a cut off at 
5% or % stroke if the maxium load calls for it, and with the 
lightest load it will give fair results. 

When the boiler pressure to be carried is known, also the 
speed required, a cylinder can be designed that will meet these 
requirements, provided the exact maximum and minimum 
loads are known in advance. 

On account of the difficulty experienced in determining 
these points, many engines fail to give the results expected of 
them, and are condemned accordingly. 

Sometimes an engine that belongs to a type which is not 
noted for economy, runs quietly, repair bills are small and sel- 
dom appear, and the cost of fuel is reasonable. In the same 
vicinity there is an engine that belongs to a type celebrated 
for its economy, yet it is noisy, repair bills are large and the 
cost of fuel is excessive. 

What causes satisfaction in one case and dissatisfaction in 
the other? The former engine is in charge of an engineer 
that understands his business, and constantly works for the in- 
terests of his employer, who appreciates his services and pays 
him a good salary. The latter engine is in charge of a man 
who prefers this business to any other because he considers it 
easier. He is convinced of this because he does not perform 
all of the duties that a thorough and conscientious engineer 
would consider a part of the program, hence he has much 
leisure time on hand. His employer believes that an engineer 
is a necessary evil, is sure that one man is as good as another, 
pays the lowest rate of wages that he can secure a man for, 
and is constantly dissatisfied with the result. 

This human element is not always taken into consideration 
when an engine is to be selected, yet it is an important point 
that should not be overlooked. 

When the manager of a certain firm found it necessary to 
buy a new and larger engine, he asked a competent engineer 
what kind of an engine he should purchase. He was informed 
that if he intended to continue his present policy (which re- 
sembled the latter case above described) he had better buy the 
cheapest thing that he could find, but if he intended to have 
the engine and boiler room run on scientific principles it would 
pay to install a good Corliss engine. 

It was decided to buy up-to-date machinery and have it 
given the best of intelligent care, paying a good salary to the 
engineer in charge. Although this plan was adopted more 
than ten years ago, it has not been abandoned as unsatisfac- 


tory. 
treet 
A mixture of ten parts of black oxide of manganese and 
one part litharge will stop a small leak in a steam boiler in an 
emergency for a little while, but the leak itself is evidence of 
structural defects that needs radical treatment. 
ttt 
Pumps now raise, convey and deliver water, beer, molasses, 
acids, oils, and melted lead. They also handle such gases as 
air, ammonia, lighting gases and even oxygen. 
Lett 
A pump will not raise hot water because the vapor from the 
water fills the vacuum as fast as it is created and this destroys 
its force, hence, no pump however good, will lift hot water. 
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In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed. None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever nece —it is the idea we want, New 
ways of doing old things, criticisms of accepted theories and 
general engine room experiences are especially solicited. 




















Ammonia Effect on Copper or Brass. 


Editor PRACTICAL ENGINEER: 


P. T. L., Philadelphia, Pa., asked me in the last issue of 
THE PRACTICAL ENGINEER if I ever run a refrigerating plant 
or cold storage system where brass or copper came in direct 
contact with ammonia. I would say that I had charge of 
such a system on board a steamboat, and I did not find any 
corrosive effect whatever occuring through the contact of the 
ammonia upon either the copper or brass. So it is evident 
that the corrosion of P. T. L.’s brass or copper fittings occurs 
through some other agency than ammonia. 

Ammonia contains no acid whatever, while the caustic prop- 
erties existing in ammonia will destroy anything of the animal 
kind, it cannot effect either copper or brass. 

The basic principle of ammonia (ammonia chloride) is used 
largely in dyeing and in certain processes with metals, such as 
tinning, soldering, silvering, copper, brass and galvanizing 
iron. It is used to cleanse the metal, not to effect it other- 
wise. Some of the strongest acids known, such as hydrocloric 
acid and sulphuric acid, either of which is very corrosive, will 
not very readily effect either brass or copper and I might add 
that only those acids very rich in oxygen are in any way seri- 
ous in their action upon these metals; hence why should am- 
monia when containing none of this acid condition be pro- 
ductive of a disintegrating effect. 

HARRY W. SHERMAN, Wilmington, Del. 


tre 
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Booster Losses. 


In answer to query of Educational Committee A. O. S. E. 
in February issue of PRACTICAL ENGINEER, in regard to num- 
ber of losses by using a booster in the power house to boost 
the current up to 50 volts higher than the generator voltage, I 
beg to submit the following : 

A booster consists of an armature driven in a magnetic 
field and through whose windings passes the entire current of 
the circuit in which it is placed, its object being to increase the 
voltage of the circuit. Usually there is a combination of two 
direct connected machines, one of which acts as a motor and 
drives as a dynamo the other machine or booster. Sometimes 
there is a single field with the motor and booster windings on 
the same armature. 

A booster may be used on an incandescent lighting or rail- 
way feeder leading to a distant point, in order to raise the E. 
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M. F. to compensate for its abnormal drop; or in an auxiliary 
storage battery installation to add sufficient E. M. F. to the 
dynamo voltage to charge the cells. But, in this case, the 
booster is used in a power house and the supposition is, that it 
is two direct connected machines, one of which acts as a motor 
and drives as a dynamo the other machine or booster. This 
method is used in almost all power houses and central stations 
at the present time where the service of boosters is required. 

The total loss of power in a dynamo or motor can be sep- 
arated into smaller losses, depending upon the manner in which 
the loss is produced and the part of the dynamo in which it 
occurs. In ordinary cases, all the losses will come under one 
of the following heads : 


1. Mechanical friction loss. 
2. Core loss. 

3. Field loss. 

4. Armature loss. 


The larger part of the loss due to ‘‘ mechanical friction ’’ 
takes place between the bearings and journals. The friction 
of brushes on the commutator and windage produces conse- 
quent loss. The friction of the brushes and the loss in the con- 
tact resistance of the brushes, are frequently quite considera- 
ble, especially with low voltage machines. 

Core loss is the energy converted into heat in the iron 
disks of the armature core when they are rotated in the mag- 
netic field. A small portion of this loss is due to Foucault or 
eddy-currents generated in the revolving core disks. The 
larger portion of the loss is due to a magnetic friction which 
occurs whenever the direction of the lines of force is rapidly 
changed in a magnetic substance. When the magnetism of an 
electric magnet is rapidly reversed that is when the direction 
of the lines of force is suddenly changed several times in rapid 
succession by reversing the direction of the magnetizing cur- 
rent the iron or steel in the core becomes heated, which neces- 
sitates a certain amount of energy being expended. This 
effect is due to a kind of internal magnetic friction by reason 
of which the rapid change of magnetism causes the iron to get 
hot. ‘his is called hysteresis. The production of eddy or 
Foucault currents in different parts of the machine in another 
very important action which occurs when the machine is work- 
ing. ‘This term is applied to the currents which are always 
produced when a solid metallic mass is rotated in a magnetic 
field, or is subjected to the action of a magnetic field which is 
undergoing change in its intensity or strength, for the reason 
that the currents generated always tend to flow in more or less 
circular paths. When produced in large solid metallic masses, 
the strength to which these eddy or Foucault currents attain 
is frequently very considerable, owing to the low electrical resist- 
ance of the masses in which they flow ; and in addition to con- 
suming a large amount of energy, they frequently occasion a 
large and dangerous rise in the temperature. 

The cores of armature, which always are made of iron, are 
subject to the detrimental influence of these eddy or Foucault 
currents unless they are suitably constructed ; as is also the 
case with the conductors wound upon the core if these are of 
large cross-sectional area. It is impossible to entirely prevent 
the generation of these eddy or Foucault currents. They can, 
however, be prevented attaining any considerable strength, by 
suitably interposing resistance in their path. With this object, 
the cores and conductors of armatures are laminated or subdi- 
vided into a number of small parts, each of which is electrically 
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insulated from the other by some insulating material. This 
suggestion was first made by a Frenchman by the name of 
Foucault who first explained the cause of heating of armatures 
and magnets, by showing that currents of electricity were pro- 
duced within the mass of the metal when it was rapidly mag- 
netized and demagnetized or when it is subject to sudden 
and continuous changes of polarity, and these being short cir- 
cuited within the metal, produced the heat. This is why these 
currents are called Foucault currents. 

This booster and motor previously described to boost cur- 
rent up to 50 volts, we will say have separately excited fields 
from the fact that its field magnets are excited or magnetized 
by a current from some external source, as for instance another 
continuous current dynamo or station bus-bar. This energy 
is considered as one of the losses. The field rheostat of the 
dynamo or booster is also taken in as one of the losses. 

The principal armature loss is that produced by the current 
in flowing against the internal resistance of the armature ; that 
is, the resistance of the armature conductors. The core losses 
previously described could also be classed as part of the arma- 
ture losses, but it is usual to consider them apart. The arma- 
ture loss when properly expressed is usually termed the copper 
or wire loss since it is due to the resistance of the armature 
conductors which are composed of copper wire or bars. The 
armature loss depends upon the amount of internal resistance 
and upon the strength of current flowing through the armature 
conductors. In a given armature the internal resistance re- 
mains constant at equal temperature, while the strength of 
current varies with the load upon the dynamo at that particular 
moment ; in other words, this loss only occurs when there is a 
current flowing through the armature—the stronger the cur- 
rent the greater is the loss. Aside from the losses mentioned, 
other small losses occur such as the resistance of brushes which 
would be greater in carbon than copper brushes, resistance of 
commutator leads, resistance of cables running to armature 
leads of motor, resistance of feeder running from booster to 
the distant point, and resistance of cable running from station 
bus-bar to booster. These, however, are usually small in com- 
mutating machines. 

Respectfully yours, 


Wilmington, Del. WILBERT D. Wyarr. 


ttt 


The Compression System of Refrigeration Answer 
to Questions in the March Number of 
“The Practical Engineer.” 


Question 1. Explain the compression system ? 

The medium used is anhydrous ammonia. The press con- 
sists of a complete cycle involving three successive steps. They 
are called respectively, Compression, Condensation, and Expan- 
sion. ‘These three steps are made continuous and are con- 
stantly repeated. The ammonia is kept confined, thus the 
same ammonia is used repeatedly, the supply being replenished 
from time to time as losses unavoidably occur. At the be- 
ginning the ammonia is in the gaseous state, and is not far 
from the atmospheric pressure and temperature. 

For the compression a compressor is used, which is a spec- 
ially designed pump. The compressor is used to compress the 


ammonia to a pressure of from 125 to 175 pounds per square 
inch. ‘The gas in the beginning, as in the case with bodies in 
general, contained a certain amount of heat. After compress- 
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ion it practically contains the same amount of heat as before 
compression. This heat is sufficient, even at the increased 
pressure, to maintain the ammonia in a gaseous state. 


The next, or condensation process consists in removing this 
excess of heat. For this process a condenser is used. This 
consists of an arrangement of pipes for the ammonia, the pipes 
are either submerged in cold water, or have a continuous stream 
of water running down over them. The ammonia gives up 
the excess of heat to the cold water, and is in consequence re- 
duced to a liquid. 


It is in the expansion process that the refrigeration is pro- 
duced. What might here be called the refrigerator consists of 
a net work of pipes arranged according to results desired. The 
compressor draws its supply of ammonia gas from these pipes. 
This net-work of pipes is called the expansion coils, in which 
a pressure of from 25 to 50 pounds per sq. inch is maintained. 
The liquid ammonia at the high pressure given is allowed to 
enter the pipes with the low pressure. The result is that the 
ammonia being relieved of the high pressure changes from a 
liquid to a gas by the heat it absorbs from the pipes in which 
it is inclosed. As the pipes are arranged in the spaces to be 
cooled, these supply the heat which the ammonia absorbs, thus 
reducing the temperature and accomplishing the results desired. 


Why is it called a compression system ? 


From the use of the compressor which compresses the am- 
monia, the different parts of the system are, the compressor 
pump, condenser and the ammonia expansion coil, with other 
fixtures owing to the system used. 


Ques. 2. What is the difference between the atmospheric 
and submerged condenser ? 

In the atmospheric condenser the coils of pipes are exposed 
to the air, and the water is allowed to run over the coil of pipe 
to effect the cooling. In the submerged type the coils are en- 
tirely covered with water contained in a narrow tank, the cool 
water being constantly fed in at the bottom and flowing out at 
the top. The atmospheric condenser is the most efficient in 
regard to the amount of water used, but requires a greater 
length of “pipe in the condenser. 

Ques. 3. Explain the difference between the direct expan- 
sion and brine system ? 

In the direct expansion system the expansion or evaporating 
coils are placed directly in the rooms to be refrigerated, and the 
ammonia is evaporated in the coils by coming in direct contact 
with the air in the room to be refrigerated, no brine tank being 
used. In the brine system the expansion or evaporating coils 
are placed in a tank which is filled with strong brine made of 
common salt, which is well known not to freeze at a temperature 
as low as zero. The expansion of the ammonia in these coils 
robs the brine of heat, the process of storing cold in the brine 
going on continuously and being regulated as required by the 
expansion valve. The chilled brine is circulated by means of 
a pump through coils of pipe, placed on the ceiling or sides of 
the rooms to be refrigerated. 

The cold brine in its circuit along the pipes becomes warmer 
by reason of taking the heat of the rooms, and is finally. re- 
turned to the brine tank where it is cooled as before, the opera- 
tion being a continuous one. 

Ques. 4. How is the brine circulated in the brine system ? 
Is the brine circulation independent of the am- 
When and where do they come in contact? In 


By a pump. 
monia? Yes. 
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the brine tank, the brine and its return from the room where 
it has absorbed heat enters the brine tank and is cooled again 
by coming in contact with the expansion coil which contains 
the ammonia which is going through the process of evapora- 
tion. 

In ice making how is the brine tank arranged ? 

The freezing or brine tank is made of steel and well coated 
with water proof paint. The grating or framework to hold 
the cans in the tank are made of oak, and the covers are made 
of two thicknesses of 2 inch dressed oak. The frame work is 
well jointed and screwed together. The expansion or evapo- 
rating coils are arranged in parallel rows with space between 
each set to admit of a row of moulds or freezing cans which 
are submerged in the brine, with which the tank is filled. The 
water in the cans in being frozen gives up its heat to the brine, 
which in turn gives up this heat to the expanding ammonia 
in the expansion or evaporating coils. 


J. W. E. 
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QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers .received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 


Editor PRACTICAL ENGINEER :— 

As I have been a reader of your journal for some time, 
I take the liberty to ask you if you can assist me in pre- 
paring a dry battery for a small lamp. The kind of ma- 
terial and the mode of construction, and what part of the 
work each kind performs. I find in taking one apart that it 
is constructed by five different kinds of material. The out- 
side being zinc, then something that looked like cotton, then 
dry black powder, then with a center of hard substance looking 
like carbon, the top sealer with something looking like melted 


rubber. If you can give me the required information you 


will oblige, 


- Wm. M. Warson, Albany, N. Y. 


tet 


Mr. WILLIAM RocueE, of 42 Vesey Street, New York, a 
well known manufacturer of dry batteries, gave the following 
method in the Telegraph Age for making a dry battery at 
home. 

‘‘ First make a zinc cup, then roll a cup or tube of blotting- 
paper about three or four turns, to fit tight inside of the zinc 
cup, and pour in the bottom of the cup about two tablespoon- 
fuls of hot melted pitch or rosin, to insulate the bottom of the 
cup. Next make your solution. This is done by dissolving 
5 ozs. of sal ammoniac in one pint of clear water. When so 
dissolved, add 7 ozs. of granulated chloride of zinc. Stir 
thoroughly till dissolved, and continue stirring every few 
minutes for one hour or more. ‘The solution is then ready for 
use. 

‘<The manner of making a negative or carbon element is to 
mix 8 ozs. of powdered black oxide of manganese and 16 ozs, 


THE PRACTICAL ENGINEER 19 


of powdered carbon thoroughly together, and dampen or 
moisten with 5 fluid ozs. of the solution. If the carbon and 
manganese are very dry you may need a little more solution. 
All that remains now to complete the cell is to soak the blotting- 
paper inside of the zinc can thoroughly with the solution ; fill 
the can about three-quarters full and let it stand a couple of 
minutes, then pour out the solution, place your carbon plate 
in the centre of the zinc can and pack in your carbon element 
good and bard. The packing will probably force a little of 
the solution up the paper by compression, but that will not 
injure the cell any. When the powdered elements are wet 
enough, clean away all particles of the carbon element from 
the top of the paper and zinc can, so that there will be no 
internal short circuit ; seal your cell, and when you have your 
connectors on, the cell is ready for use. This formula will 
produce a cell from twenty per cent. to fifty per cent. better 
than most of the dry cells of the present day.’’ 


tbe 


Editor PRACTICAL ENGINEER :— 

I have a problem which has bothered me for some time. I 
have been running at times a Corliss engine connected to an 
ice machine and I cannot convince myself as to what kind of 
pressure the head pressure gauge shows. ‘The size of the 
engine is 18 by 42, running at 60 R. P. M. Boiler pressure is 
go pounds, and the engine cuts off at 4% stroke. The com- 
pressors are two in number, single-acting, each 16 inches in 
diameter. The head pressure is 175 pounds and the back 
pressure 5 pounds. 

Now, as I figured it, the mean effective pressure on the 
steam piston is 60 pounds, which would give a total pressure 
on the piston during one stroke as 15,267 pounds. For one 
stroke of the compressor there would be a total pressure of 
35,185 pounds on the plunger. Now, if the head gauge, 
showing 172 pounds, registers the pressure per square inch, 
how can | the 15,267 pounds overcome 35,185 pounds? 

J. B. HuGHEs. 
ttt 


The head gauge does register pounds pressure per square 
inch, although your figures would seem to prove otherwise. 
The explanation lies in the fact that you have made a mistake 
in calculating the total pressure upon the face of the com- 
pressor piston. ‘The area of a 16-inch circle you found to be 
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‘ 
201.06 square inches, and this you multiplied by 175 pounds 
as shown by gauge, getting 35,185 pounds as the total pressure. 
Now, this is not the total pressure on the piston of the com- 
If you were to take an indicator card from your 


pressor. 
compressor, it would look somewhat like that shown in the 
illustration. You will notice that this is formed in a reverse 


manner from the engine diagram. From a to b the piston of 
the compressor is moving downward, taking in a charge of 
ammonia gas at five pounds pressure. At b the cylinder is 
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full of low pressure gas. ‘Then the compression stroke begins, 
and from b the gas is compressed, as indicated by the curved 
line of the diagram. This records an increase in pressure and 
a decrease in volume. When finally the pressure has reached 
175 pounds per square inch, the discharge valve opens at c and 
from c to d the gas is discharged into the condensing coils. 
Thus you will see, from the diagram, that during only that 
part of the stroke from c to d is the pressure on the piston 
equal to 175 pounds, and that during the remainder it is much 
less. By averaging this diagram as we would an engine dia- 
gram, we find that the mean effective pressure would probably 
not be higher than 50 pounds. 

Then, we would have 60 pounds per square inch steam 
pressure acting on a piston 18 inches in diameter, to overcome 
an ammonia pressure of 50 per square inch acting on a piston 
16 inches in diameter, which it could readily do. The total 
pressure, under these conditions, would be 15,267 pounds upon 
the steam piston per stroke, and 10,053 pounds upon the com- 
pressor piston per stroke. The difference is necessary because 
the engine must not only overcome the ammonia pressure, but 
also the friction and wind resistance of all of its parts. Your 
head gauge then registers pounds per square inch, as it was 


intended it should. 
treet 


Alcohol as a Fuel. 


Discussing the fuels of the future, the New York World 
makes some curious statements concerning alcohol. It can be 
made anywhere, burns without smoke, is cheap to transport 
because it is highly concentrated. The Emperor of Germany 
is encouraging the growing of potatoes as raw material for the 
manufacture of fuel alcohol. ‘‘ An exhibition in Paris of ap- 
pliances for burning it industrially attracted visitors from all 
Europe, and practicable alcohol engines up to twenty-five 
horse power were shown. In our own country the Cornell 
University School of Forestry is making cheap alcohol from 
the hard timber left uncut by Adirondack lumbermen because 
it would not float down to their saw-mills. 

‘* Alcohol can be made from fruits, grains, vegetables, from 
straw. M. Sartiaux gives its lowest cost of production at 
fifteen cents per gallon, equivalent to seven and one-half cents 
a gallon for petroleum, which has but one-half its fuel value. 
At this rate the new fuel is cheaper than kerosene in Paris, 
and should be here when its manufacture is perfected. The 
use of alcohol, whose materials are grown by any farmer, and 
cannot be monopolized, would free industry from the trusts 
which control both coal and oil. It may prove of great value 


to humanity everywhere.”’ 
tert 


The Steam Boiler Injector. 


This appliance, which was invented by Giffard, is in many 
respects the most peculiar and interesting apparatus connected 
with the steam plant. It is an instrument which converts the 
energy of the steam into mechanical work without the aid of 
any moving mechanism whatever. Before describing it, it is 
necessary for us to notice the difference between the velocity 
of steam escaping from a boiler and water issuing from the 
_ same boiler and under the same pressure of steam. It is 
impossible to compute this accurately within reasonable limits 
on account of the theory and the rules by which it is deter- 
mined, but it is safe to say that for the pressure usual to land 
stationary boilers, the velocity of steam is from fifteen to 
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twenty times that of water issuing from the same boiler. 

Next, we will consider the steam discharge. Suppose that 
some of the steam was discharged from a boiler through a pipe 
at the usual high velocity it attains, and that while in the act 
of discharge it was suddenly condensed by passing through an 
intensely cold medium, it is plain that the resulting water con- 
densed from the steam would travel forward with the same 
velocity which it had already acquired when in the state of 
steam, and if the noxious particles of water could by any 
means be gathered together into a continuous stream, they 
would be more than able to overcome and force back into the 
boiler any opposing stream of water of the same size directed 
against them from the water space or room of the boiler. 
Now, we see that the velocity of the condensed steam is so 
great that it possesses not only enough energy to re-enter the 
boiler in the face of an opposing stream of water of its own 
size, but it can also impart energy to a much larger mass of 
water, so that this larger mass can also enter the boiler. 
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Liberality and its Reward. 


Having concluded to abandon the general advertisements on 
the front cover of the PRACTICAL ENGINEER, a representative 
of this paper waited upon Messrs. E. F. Houghton & Co., who 
have occupied space upon the front cover for some time, with a 
view of getting them to take a similar space on the inside. 

All of these visits to Houghton’s place are pleasant, but this 
one was particularly so. Their general manager said that he 
would not only willingly give up the outside cover, but he 
would take an entire page on the inside. Whatever improved 
the paper in general, improved the advertisements. 

The liberality of this firm and their plunging, hammering 
methods of doing business are so well known to engineers that 
it is scarcely necessary for us to dwell upon it ; but what par- 
ticularly struck our representative was the results of these 
methods, which were apparent at every turn. 

Busy correspondents at work till the click of some thirty odd 
typewriters made one think they were in a mill; closely ap- 
plied accountants bending over their books till one would sup- 
pose they were in a London counting-house ; clerks work- 
ing upon mathematical problems with calculating machines ; 
draughtsmen working upon original designs, and everything 
in apple-pie order and all running according to a system that 
is beyond the comprehension of the outsider, yet so simple that 
youths of both sexes seem to work in harmony with it without 
the slightest friction. 

The shipping rooms presented a marvelous condition of 
affairs. Teams backed up to the loading platforms, others 
awaiting their turn, and supplies of all kinds packed up in 
excellent condition for shipment to all parts of the civilized 
world. Andtraps. Of course the representative of this paper 
was interested to see how many traps were going out, because 
this trap has been so extensively advertised, and particularly 
in the PRACTICAL ENGINEER. If all the Mark Steam traps in 
evidence of shipment upon the occasion of this visit came from 
readers of this paper, it would seem as if a large percentage of 
our subscribers had ordered at least one for shipment on this 
particular day. 

The moral of all this is: Be liberal in business, and, above 
everything, be liberal to the engineers and they will not over- 
look you. This firm has never spent much time jollying the 
engineer, but when they have been called upon to do anything 
to aid the engineers as a class the very head of their concern 
has never been too busy to respond. 
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The American Adjustable Grate Bar. 


Probably one of the best form of grate bars in use at the 
present time is the improved American adjustable grate bar 
manufactured by the E. J. Moore Machine and Foundry Co., 
2227-2235 Wood Street, Philadelphia. This style of bar has 
many points of merit which will readily commend it to the 
user. The general method of construction is such as to make 
it at all times accessible at every point. The whole structure 
being composed of movable and interchangeable parts, and it 
is the only grate with an adjustable frame. This frame not 
coming in contact with the brick work, saves the walls from 
getting loose, and it being free at all points can be adjusted to 
any desired point. The perforated supporting cross bar has 
less obstruction to a free circulation of air than any other 
cross bar made. Another commendable feature is that the 
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The Longest-lived Grate Bar That Ever Lived. 
Call Your Engineer's Attention To This Bar. 


movable teeth between the grate bars can be easily changed 
at any time, so as to give an air space between the bars that 
is desired to accommodate any size of fuel ; the movable teeth 
also give the bars more freedom to expand and contract, hence 
reducing the liability to warp to a minimum. The manu- 
facturers will be pleased to send further particulars to any- 
one interested upon application. 
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Fusible Plugs. 


The recent action of the United States Treasury Depart- 
ment in enforcing the provisions of Section 4436 of the United 
States Revised Statutes, regarding the specifications as to the 
manufacture of fusible plugs, has attracted considerable atten- 
tion to this article. 

Fusible plugs have been used in boilers for a great many 
years, and the Government, recognizing the important func- 
tion of this boiler accessory, requires that all plugs used on 
boilers of steam vessels should be made of bronze and have no 
other filling but pure Banca tin. 

Many plugs have been offered on the market which are filled 
with fusible alloys composed of other metals, which, although 
melting at very near the same point as Banca tin, were not ab- 
solutely reliable. Since the disaster at Philadelphia last fall, 
the United States Steamboat Inspection Service of the Treas- 
ury Department has taken cognizance of the fact that inferior 
plugs were offered upon the market and issued a circular re- 
quiring that all fusible plugs should be filled with pure Banca 
tin and stamped with the manufacturer’s name, and that an 
affidavit setting forth this fact should be filed with the inspec- 


tor having charge of the boiler inspection at whatever point 
the plugs were used. 

The Lunkenheimer Company have manufactured fusible 
plugs for a number of years, all of which comply with these 
specifications, and, having made affidavit before the United 
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FUSIBLE BOILER PLUGS. 


States Steamboat Inspection Service to the effect that their 
plugs comply with these requirements, the same are accepted 
by all inspectors throughout the United States. 

Herewith are illustrated two forms of plugs; namely, the 
outside and inside patterns, same to be screwed in either from 
the inside of the boiler or from the outside through the fire 
box or shell. 

These plugs are manufactured by the Lunkenheimer Com- 
pany, of Cincinnati, Ohio, who will be pleased to give further 
particulars upon application. 


bee 
The “ Acton” Modern Automatic Valves. 


While there is a multiplicity of special valves upon the mar- 
ket for use in the many parts of an up-to-date steam plant, it 
will be well for the engineer to study which of the several. de- 
vices he will adopt, in order that he may be sure of the best 
results. 

The steam trade and its requirements has occupied the minds 
of many, but only few have really succeeded in perfecting 
suitable devices of real value; among these few is John Acton, 
118 John Street, Brooklyn, New York. The Acton Special 
valves are largely in use and can safely be relied upon to work 
up to their guarantee. These valves are the outcome of over 
twenty years of actual practical experience, which is a fact 
worth recording. 

The Acton Special valves comprise all. of those devices in 
that line which have been found to be of practical use. The 
Acton Reducing valve probably has no peer, as is also the case 
with the Acton High-pressure reducing valve; besides the 
above-mentioned valves, the Acton High-duty ram pattern 
valve, the Low service reducing valve, the Acton Patent balance 
valve, the Acton Relief valve, the compound pump governor and 
the Acton back pressure valve will each appeal to the user as 
being an exceptional article of its kind. 

The manner of construction and the mechanical perfection 
of the Acton valves can be noticed by a glance at the accom- 
panying illustration, which shows a sectional view of the 
Acton back pressure valve. This valve is used for maintain- 
ing a uniform and differential pressure in steam heating ap- 
paratus, and, as will be seen by the cut, to be a specially dif- 
ferential seated valve controlled through a lever and adjustable 


spring. 
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The piston form of the disc makes this valve noiseless and 
hammerless under all conditions of steam pressure and use. 





THE ACTON BACK PRESSURE VALVE. 


Any required difference of pressure may be obtained by merely 
turning the thumb nut on the regulating spring and its closure 
stopped by a hair spring under the lever. 

The same form of high-grade workmanship and perfection 
of mechanism maintains throughout the whole line of Acton 
valves. An inquiry addressed to the above number, will ob- 
tain for anyone a more complete description of these valves. 
The Acton catalogue will well repay anyone for the trouble 
taken to obtain it, being replete with interesting items of use 
to the engineer. 

+t 
The Bruun-Lowener Patent Water-Softening 
Apparatus. 

A very general request is for information as to how scales 
may be gotten rid of entirely in steam boilers. To this ques- 
tion there is only one answer, viz: prevent its formation by 
removing the scale forming matters before it ever reaches the 
boiler plates or tubes. All boiler users recognize the enormous 
expense, trouble and loss of heat caused by scale through 
using hard water, in addition to which the life of the boiler is 
shortened and danger of explosion greatly increased. It is a 
well-known fact that the consumption of coal is increased 30 
to 35 per cent. where scale exists in a bad form. 

Knowing these facts steam users: have for years tried all 
possible kinds of compositions, etc., to prevent formation of 
the same. The ideal system is to remove all such matter from 
the water prior to its entering the boiler. A most interesting 
and practical device of this kind has but recently been placed 








upon the market in this country—namely, the Bruun-Lowener 
patent—operating under the name of the American Water- 
Softener Company, with headquarters in the Harrison build- 
ing, Philadelphia. The title of the company is synonymous 
of its purpose. Recognizing the disadvantages of using hard 
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water in boilers, this Company have adopted the most efficient 
method of softening it before it enters the boiler. Their appa- 
ratus, while new in this country, has been without question 
one of the most successful devices ever used for this purpose 
abroad. The many testimonials and its use by prominent 
manufacturers give it a standing well worth recording when 
making a study. of a method of boiler cleaning. 

The arrangement is so simple and ingenious that it will at 
once appeal tothe user. The object of the machine is to eradi- 
cate absolutely all scale-forming matter which the feed-water 
may contain before it reaches the boiler. This is attained by 
the automatic introduction of a softening chemical. Through 
a practical arrangement a certain quantity of chemical is mixed 
with a certain quantity of water in order to precipitate the hard 
substances. The apparatus is so arranged that no matter what 
quantity of water is passing through the softener, the chemi- 
cals are always mixed in the right proportions. After the 
water has been properly treated, or, in other words, the solids 
precipitated, the water is run through a very effective filtering 
device, depositing in its course all of the precipitated matter, 
and thus effectually preventing all opportunity of it gaining 
ingress to the boiler. 

After passing through the filter, the water passes into a 
tank, this tank is kept constantly supplied through the means 
of an automatic float valve which not only operates the water 











SHOWING INSTALLATION OF APPARATUS. 


supply, but indirectly controls the admission of the chemical 
supply, making it impossible to have a waste of this material 
or an over-supply of the same, a feature so often found in 
many devices used for this purpose. The accompanying illus- 
tration shows a sectional view of the apparatus ; D is the re- 
ceptacle containing the chemical used ; C shows the automatic 
buckets which after receiving a certain portion of water and 
chemical is tripped automatically into tank B where the selids 
precipitate ; from thence the flow is into the lower tank, then 
upwards through the filtering bed I into the reserve tank P. 
This tank has a float valve connection which regulates the in- 
flow, thus always maintaining a supply of pure soft water. 
The cost of application and the certainty of gratifying results 
make this appliance well worth consideration. The Company 














tic 
w 
tk 
h 











June, 1902. 


will be pleased to give more explicit information upon applica- 
tion forsame. ‘They will also be pleased to demonstrate its 
worth to anyone interested by an absolutely free trial; that 
they can afford to make this liberal offer is attested to by the 
hundreds of satisfied users. 


tee 
The Climax Steam Joint Clamp. 


There is nothing more aggravating to the engineer than a 
steam-joint from which the steam is leaking. This is true for 
many reasons: first, the matter of expense incurred through 
loss, for undoubtedly a leaky joint will cause a loss of many 
pounds of water in a day ; again, there is the ugly, unsightly 
incrustation resulting from the leak, but paramount to every- 





thing else, heretofore it has often become necessary to take 
down a whole set of piping to set in a piece where the leak has 
become too pronounced. While this feature may not seem 
very difficult in the matter of pipes of small diameter, when one 
considers the very great amount of labor and time necessary to 
expend in doing this work where the larger diameter steam- 
pipe is used, it at once becomes evident that any remedy show- 
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The construction is such that anyone can attach it. The 
method of operation is to force directly over the leak a ring 
of packing in such a manner that precludes all possibility of 
leaks. This is obtained in the following manner: ‘‘ A,’’ rigid 
clamp with male thread held firmly to pipe by set of screws. 
‘* B,’’ loose clamp with female thread, and lugs for spanner. 
When screwed away from, ‘‘ A’’ forces with blank face pack- 
ing through clamp ‘‘C’’ to joint. ‘‘C,’’ loose clamp-hold- 
ing packing and follower ring. I represents a ring of pack- 
ing ; 2 represents follower-ring ; 3 represents blank face in 
‘‘B’’; 4 represents male and female threads in ‘‘A’’ and 
‘‘B”’; 5 representsspanner. The clamps are made in halves, 
held together by cap screws. 

In making inquiry it is well to state whether they are in- 
tended to be used for steam, water, air, gas, or ammonia. 
They are equally efficient upon either, but require different 
conditions. The clamps are made in sizes up to 24 inches. 
A postal to the above-mentioned address will secure further 


explanation, prices, etc. 
£¢rt 


The Weinland. 
WATER POWER TUBE CLEANER. 


The accompanying illustration represents the Weinland 
improved No. 8 Water Power boiler tube cleaner, which is 
said to be a marked improvement over those heretofore pro- 
duced. The machine embodies the same general principles 
as other water power, ball-bearing cleaners made by this com- 
pany. ‘The improved machine, however, has been remodeled 
and has been made very much stronger than the other style. 
The spider to which the arms are attached is now almost 
solid, so that it will withstand the severe strain put upon the 
arms. The bearings, including the balls, are larger so that it 
runs with the least friction, and consequently is more durable. 
A new design of coupling is furnished with each machine; 
this coupling is a great improvement over former designs in 





ing anywhere near good results would be accepted with the 
greatest of pleasure, both by the engineer and the manufac- 
turer. The very great need of some appliance which would 
effectively cure this evil and at the same time be inexpensive, 
and which could be applied while the pipe is under pressure, 
was appreciated by James McCrea & Company, 11 and 13 
South Canal Street, Chicago, Ill. 

The McCrea Company have placed upon the market the 
Climax Steam Joint Clamp. This clamp is not only effective 
in its work but it will appeal to the user in that it can be ap- 
plied at any time and under all conditions with but little labor 
or time expended. Another feature of this clamp is its economy 
in the matter of price, the cost alone being repaid to the user 
in a short time in the matter of steam saved. 

The accompanying illustration shows the clamp, and a glance 
at it will convince the most skeptical of its value. 


It holds the hose securely so that it will withstand 
any pressure which the hose will stand without any danger 
whatever of pulling loose, as so frequently happens with the 
ordinary bands used in attaching hose. This little device in 
itself is worth the price of the cleaner as compared with 
others because of the annoyance which may be avoided by 
its use. 


this line. 


The Laconpa Mrc, Co., of Springfield, O., the manufac- 
turers of this machine, will gladly write anyone who may be 
interested, giving them full particulars, etc., of this new 
cleaner or of the other styles which they make. 


They also continue to make the former No. 1 Weinland 
water power, ball bearing machine which is so well known to 
the users of tube cleaners. 


(See their ad. in this paper.) 
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TRADE NOTES. 


Traps, Feed Water Heaters and Separators are 
appliances in which every engineer is inter- 
ested. If any of our readers are not familiar 
with the Bundy specialties manufactured by 
the A. A. Griffing Iron Co., Jersey City, N. J., 
they should write at once for copies of their 
catalogues. These catalogues are handsomely 
printed and illustrated and contain a great deal 
of valuableinformation, They make a valuable 
addition to an engineer’s library. 


You will find in the catalogue issued by Mr. 
John Acton, 118 John St., Brooklyn, N, Y.,a 
variety of special appliances which will interest 
all engineers. A postal card mentioning this 
paper will bring you one. 


A Piece of the scale from your boiler, sent to 
Geo. W. Lord, 2238 N. 9th St., Philadelphia, 
will give you a perfect analysis of its composi- 
tion. The information is certainly worth more 
than the trouble of sending the sample. (See 
last page. ) 





A New Catalogue has been received from the 
Lee Injector Mfg. Co., 103 Abbott St., Detroit, 
Mich., which we take much pleasure in recom- 
mending to those of our friends who are in- 
terested in Injectors and who want something 
useful rather than ornamental. It contains 
several tables, giving such information as horse- 
power of boilers, temperature of metals by 
fusion saturated steam; and an article on In- 
jectors by W. O. Lee, which is very instructive. 
It also contains pictures of some of the oldest 
steam engines, as well as the most modern 
types. A postal card or letter mentioning this 
paper will bring you a copy. 


Electrical Repairs are often a source of much 
worry to engineers, the trouble comes from the 
difficulty of having this class of work done well 
without sending the machines away and usually 
paying an extortionate price in addition to the 
oss by delay. This, howéver, is now one of 
the troubles of the past, for right here in Phila- 
delphia we have one of the best equipped elec- 
trical shops in the country, centrally located, 
and making a specialty of repair work of all 
kinds, everything in the line, nothing too large 
or too small, and done without delay. This is 
the Electro Dynamic Co., 212 Ionic St. Mr. J. 
H. Lamb is in charge of the repair department 
and he will be pleased to call upon you or 
write you any information desired. 

Every body wants Pumps these days for some 
sort of service. The Barr Pumping Engine 
Co., Germantown Junction, Philadelphia, make 
every type of steam pump, from a bell driver 
for boiler feeding to the largest types for water 
works service, in each of which is combined 
excellence of workmanship and material, with 
moderation in price. They have a handsome 
catalogue which they will send upon request, 
or if in Philadelphia, call at their down town 
office, 55 N. Seventh St.,and see Mr. Al Burns. 





The Pittsburg Gauge & Supply Co., 308 Water 
St., Pittsburg, Pa., has recently shipped four 
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White Star Oil Filters to the Yarbii Mines, 
Japan, G. F. Dumler, manager of their Phila- 
delphia office, 1011 Girard Trust Bldg., reports 
large recent sales of White Star Filters. 


The Liberty Mfg. Co., 5988 Centre Ave., Pitts- 
burg, Pa., inform us that they have recently 
received numerous large orders for their Tur- 
bine Cleaners for Water Tube boilers, which 
they look upon as the best indication of the 
superiority of their Cleaner. If interested, 
write them for further information. 


A well known chief engineer of one of the larg- 
est plants in America writes: ‘‘I have had a 
large and varied experience with nearly all 
classes of sheet packings. I want to congratu- 
late you on the production of Garlock’s Per- 
forated Metal Insertion Sheet Packing which I 
have used on flanges, joints and unions with 
perfect satisfaction in every case. Have used 
it on three refractory joints which had given a 
great deal of trouble and on which all other 
packings used had failed. These joints have 
been made for many months and none of them 
show the least sign of leakage, although ex- 
posed to the cold air. Have recommended 
your Metal Insertion Sheet Packing to many of 
my fellow engineers. They also report perfect 
satisfaction in every case,”’ 

We will be pleased to send a sample and 
catalogue to any engineer on application. The 
Garlock Packing Co., Palmyra, N. Y.; branch 
offices in the principal cities of the United 
States. 


The Crane Company, Chicago, are presenting 
to the trade their 1902 catalogue illustrative of 
the multiplicity of articles invaluable to the 
steam user, which they manufacture. It em- 
braces in a most pleasing manner, both pictori- 
cally and typographically, their full line of 
valves, fittings, steam specialties, engineers’ 
supplies, etc., for the ordinary pressures. Con- 
taining over 350 pages of descriptive matter of 
almost every one of the multiplicity of articles 
which are of daily necessity to the steam plant, 
this catalogue will be both instructive and in- 
teresting to any one interested in that line. 

In addition to this elaborate work they also 
have issued special catalogues, namely, one for 
extreme high pressure up to 250 pounds, and 
one for hydraulic pressures up to 800 pounds, 

These catalogues will be sent upon applica- 
tion to any of the Company’s branches, or to 
the home office, Jefferson, Randolph and De- 
splaines Sts., Chicago, II. 


‘«Eastwood”’ is the title of a very elaborate 
descriptive catalogue of the large and varied 
stock of valves, special fittings, copper tanks, 
etc., manufactured by the Eastwood Wire 
Manufacturing Company, Belleville, N. J. The 
book is replete with information which any 
engineer wilt find valuable to him. The Com- 
pany will be pleased to send one to any en- 
gineer, only asking in return an acknowledg- 
ment of its receipt that they may in that way 
identify their friends and thus be in a position 
to send souvenirs on other articles of interest 
which they frequently have for that purpose. 
A postal to the above address will secure you 
one of these handsome books. 





Cross Oil Filters: 


= — Do Best=== 


What other filters 
do well. They 
clean waste oil and 
drippings perfectly, 
making it fit for use 
over and over again 


Guaranteed to re- 
duce lubricating oil 
bills at least 50%. 


Nine governments have adopted 
them. Their sale has reached 28 
different countries. They were 
awarded highest medal at the Pan- 
American Exposition. 

Sold on 30 Days trial Shall we send one? 


THE BURT MFG. 6O., Akron, Ofio, U.S. fl. 


Largest Manufacturers of Oil Filters in the World 
Cross Oil Filters carried in stock by the 
FAIRBANKS Co., 
Sole Agents for Philadelphia 





THE POSITIVE EXPANSION BOLT 


« Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 


Manufactured by D, C. SEAMAN & CO. 
1638 Hutchinson St., Phitadelphia, Pa. 


For sale by Neal & Brinke. 18 Warren St., New York; 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa, 


will send $1.00 to the ad- 
IF ENGINEERS dress below they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 


DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 











THE PEERLESS SPECIALTY CO. 
1720 N. 5th St. and 1711 N. Randolph St. 
Philadelphia, Pa. 




















. 
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If any of our readers have trouble with water, 
scum or dirt lifting with their steam and cut- 
ting their cylinders interfering with lubrication 
or endangering a head, they should write to 
Mr. John T. Lindstrohm, 440 Liberty St., Al- 
lentown, Pa., telling him the exact conditions. 


Engineers having water tube boilers in their 
charge and having trouble to keep scale out of 
them should write to the Lagonda Mfg. Co., 
Springfield, Ohio, for information about their 
new Cleaner. 


One difference between the ordinary soldered 
oil can, torch or bucket, and the steel-brazed 
kind made by the Sands Mfg. Co., corner of 
Market and Bayard Sts., Allegheny, Pa., is that 
the latter are practically indestructible. If your 
oil is cold you can set them in the fire, in fact, 
practically burn them up without danger of the 
seams giving way or leaking, A catalogue, 
describing many styles, will be sent to any one 
interested, 


A new Reeves Engine Co. has been organized at 
Trenton, N. J., with a capital stock of $400,000. 
They will take over the plant of the old com- 
pany, to which will be added new building 
and additional machinery. Mr. Clifton E. 
Reeves, member of A. S. M. E., and inventor 
of the Reeves engine, is president. 





BOWERS BROS. & CO. 


Contracting Engineers for HEATING and VENTI- 
LATION SYSTEMS, by Steam or — Water. FAN 
SYSTEM. PIPING POWER PLANT 

Also Manufacturers of GRATE BARS of all descrip- 
tions. GENERAL CASTINGS. 


1021 REAL ESTATE TRUST BUILDING 
PHILADELPHIA, PA. 


Phone 3-41-61 D. 





YOUR 
BELTS 


You DON’T WANT 

TO RUN TIGHT 

BELTS, DO YOU ? 

YOU HAVE TO. WE KNOW YOU 

DON’T BELIEVE IN BELT DRESSINGS. 
WE DON’T BLAME YOU. 




















BUT YOU WILL BELIEVE IN CLING- 
SURPACE if you will investigate what it will do. 

It penetrates a porous belt and leaves the sur- 
face clean—not sticky. 

It preserves the belt, stops all slipping, so the 
belt can run easy under full load. This isn’t what 
we say, it’s what our customers say. We will show 
you if you wish. Get a package, test it, pay only 
if satisfactory. 


CLING-SURFACE MFG. CO., 


185-191 VIRGINIA ST., - - BUFFALO, N. Y. 


NEW YORK—39-41 CORTLAND ST. 
PHILADELPHIA—THE BOURSE. 
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The ability of the American engineer to design 
steel structures of great strength and pleasing 
architectural effect, is shown in the eight half- 
tones on the handsome souvenir mailing card 
issued by the Joseph Dixon Crucible Company, 
of Jersey City, N. J. The card is a piece of 
artistic advertising on the partof the Company, 
and will prove of decided interest to construct- 
ing engineers and architects, to whom it will 
be sent on request. 

Dixon’s Silica-Graphite Paint, which pro- 
tects these structures from corrosion, has been 
very extensively used in the south, west and 
sea-coast sections of the United States, also in 
Mexico, Australia, China, Japan. West Indies 
and Philippine Islands, and has proven its pro- 
tective and wearing qualities in all climates. 


A free sample for the purpose of testing the 
quality of Pulver Lubricating Compound will 
be sent to any reader of THE PRACTICAL EN- 
GINEER free of charge, if interested. Address, 
Peter Pulver & Sons, 214 Franklin St., New 
York City. 





The Pilley Expansion Flue Brush is now the 
most generally used device on the market for 
cleaning flues. The Pilley Expansion Wedge 
Packing is also said to be meeting with great 
favor. A feature in connection with a trial of 





ENGINEERS 


Instruction by mail in Mech., Elect., Stat., Loco., 
Marine Engin y ies for License ; 
City, State, U. 8. scholarships, on): 


book Sale og ee CORRE- 


SPONDENCE, Boston, Mass, 


LICENSES 











ee a 


SOMETHING 


YOU SHOULD READ 


GRAPHITE ror VALVES 
anD GYLNDERS 


is the title of a little pamphlet 
that tells of the experience of 
engineers who have used gra- 
phite for better 'brication. 


SUPPOSE YOU SEND FOR 


NO CHARGE 


JOSEPH DIXON CRUCIBLE CO 


JERSEY CITY, N. J., U.S. A. 


SALESROOMS AT 
68 Reade St., New York City 
1020 Arch St., Philadelphia 
804 Market St., San Francisco, Cal 
London Office: 26 Victoria St., Wesminster 








U{ULUL0, 0,00 U UU UU U UU U EWU ee 


this packing is that the makers cut and mould 
it into rings to fit your rods, without extra 
charge. For additional information address 
Pilley Packing and Flue Brush Mfg. Co., 308 
W. Main St., St. Louis, Mo. 


McGovern & Smith, 2054 East Lehigh Ave., 
Philadelphia, are expert boiler makers. They 
make a specialty of repairing boilers, tanks, 
etc. If any of our readers are in need of such 
service they will do well to give this firm a 
trial, 


A Steel Packing Rule specially made for meas- 
uring packing and said to be worth $1 will be 
sent to any engineer, free of cost, with a trial 
order of ‘‘P. P. P.’’ Packing. Address, Quaker 
City Rubber Co., Philadelphia. Mention THE 
PRACTICAL ENGINEER. 











AA 
TRUB 
TALG 


Let us tell you one of the many true 
stories of what can be done through the 
know-how and the right sort of apparatus: 

There is a plant up in New York State 
that used to run six boilers, all of the 
same size and at about the rating. Some- 
times they were short of steam. Wetold 
them what we honestly thought could be 
done, and they believed us, and gave us 
the order to go ahead. 

Months after the installation we called 
there and they told us that they were now 
able to run their plant using only four 
boilers and with only half the coal con- 
sumptiou, while doing the same work, 
and the cost to them of the apparatus to 
accomplish this was only a portion of the 
actual saving during one yeat’s run. 

Perhaps you do not know about our 
COCHRANE HEATERS, of which there 
are more than 1,000,000 H. P. in present 
service; or of our COCHRANE SEPA- 
RATORS. These latter, in oil service 
alone, are protecting more than 4,000,- 
000 H. P. of boilers, 

So you see we have had pretty nearly 
enough experience in this line to be able 
to help you if you are going to put uy a 
new plant, or want to improve anoldone. 


SEND FOR CATALOGUE 16-H 











HARRISON SAFETY 


BOILER WORKS 
3144 North 17th Street, 
PHILADELPHIA, PA. 
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American Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then, one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 
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licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical Engi- 
neer’’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of ‘“*The Practical Engi- 
neer,”’ 1215 Filbert Street, Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3032 
Dillon Street, Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 3728 
Manazambe St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1618 West 4th 
St., Wilmington, Dei. 

Supreme Outside Sentinel—H. L. McGee, Baltimore, 

Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 


SUPREME TRUSTEES. 


Franklin R. Moore, Penna., A. M. Plummer, N, J., and 
Wm. J. Mitchell, Delaware, 
PAST SUPREME CHIEF ENGINEERS. 

Jerry Leahey, Jr.. Harry G. Connor, Clifford P. Wil- 
liams, Geo. W. Richardson, Fred W. Moore, N. M. Kin- 
ney, James Lightfoot, J. T. Dodge, Jr., Franklin R. 
Moore. 


DELAWARE. 
Deputy Supreme Chief Engineer, David -J. Stayton, 
No. 1618 West 4th St., Wilmington. 


Wilmington. 
Delaware, Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyatt. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


LOUISANIA. 
Deputy Supreme Chief Engineer, John W. Angers. 
New Iberia. 


Evangeline Council. Chief Engineer, John B. 
Lanaier. Corresponding Engineer, W. J. Maynard. 
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MARYLAND. 
Baltimore. i i ‘ 
Deputy Supreme Chief Engineer, James H. Stallings, 

8082 Dillon Street, Baltimore, Md. 

Maryland Council, No. 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 
Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 3082 Dillon St. 
MASSACHUSETTS. 

Deputy Supreme Chief for Eastern District, W. E. 

Packard, Whitmann. 

Boston. 

Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 

Orange. 5 
Orange Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, I'red. L. Hale. 

Rockland. 

Old Colony Council, No. 14, meets second and fourth 

Saturdays in the American Foresters’ Hall. Chief 

Engineer, E. H. Naylor. Corresponding Engineer, 

James K. Sedgwick P. O. Box, 333, Rockland, Mass. 
NEW JERSEY. . 

Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 

Perth Amboy. . 

Stevens Council, No. 1, meets third Saturday, at 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H. White. 

Camden. 

Camden Council, No. 8, meets every Thursday even- 
ing at N. EK. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 

Atlantic City. _ ’ 
Atlantic City No, 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 

Bridgeton. e : “ : 
Bridgeton Council, No. 5, meetsevery Friday. Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 

Millville. | , 

Millville Council, No. 6, meets every Saturday, 7.30 
p. m.,in G. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 
NEW YORK. 
Syracuse. 


John E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 
PENNSYLVANIA. 
Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer, 
Frederick Markoe, 931 Orianna street, Philadelphia. 


Philadelphia. 
Germantown Council No. 22 meets every Wednes- 
day evening at Beatties Wayne Junction Hall, 
Wayne Junction; Chief Engineer, John P. Rickards; 
Corresponding Engineer, Frank MacIndre, 3529 
Ainsley St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. 12th Street and Columbia Avenue. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
L,. D. Woodington, 2428 N. Bancroft st. 
Kensington Council, No, 3, meets every Thursday, 
at &. 2. Hall, Frankford Avenue and Master 
Street. Chief Engineer Wm. C. stolt. Correspond- 
ing Engineer, Charles Fournier, 3115 Richmond St., 
Philadelphia. 
Southwark Council, No. 4, meets every Monday, at 
corner of Reed and Eighth Streets. Chief Engineer, 
Walter Sommers. Corresponding Engineer, J. C. 
McDowell, 1913 S. 8th Street. 

(Continued on page 26.) 













Sent on Trial. 


OVER 4000 TURBINE CLEANERS 


Sold to the largest Companies in America and 
Europe, who have found this Cleaner the 
only one they can afford to use or buy. 


pensive oils 





BETTER RESULTS 


Are obtained from 
grade oils with this Filter 
than from the most ex- 


other apparatus. 
Write for Booklets. 
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Garlock’s 
Standard 
High Grade 
Packings 


GARLOGK 
WATER PROOF RING 
HYDRAULIC PACKING 


(For Cold Water Only.) 


Ooeeeess 


Seeoee 


STYLE No. 99 


yO OOOO 5940500054404 0050004 


"ERRLOCK 





This packing has been demonstrated to be first-class 
Cold Water Packing by very practical and severe tests 
on the water ends of pistons, plungers, hydraulic ele- 
vators, etc. 


bo 9999999000 94405505500404004 


ooo 


It is made of the best flax and lubricated with a superior waterproof com- 
pound strictly free from acid. We furnish this packing in either coil, spiral 
or ring form. 
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GARLOCK 
Special Hydraulic Ring Packing 
for Pump Cylinders 


* (Especially Adapted for Hot Water) 


SEPP 9 00000000000 





Our special hydraulic rings have the advantage of 
3 being made a perfect fit, and are without a joint. Can 
3 be readily split to exactly fill the depth. 


222 


Our many customers are all pleased with the results. Sizes must be exactly 
to 1-64 of an inch, as the rings are very rigid. 





299229000 0900000 


We are also manufacturers of a general line of standard 


packings for all purposes 


Send for Catalogue and Samples to our Nearest Office 


The Garlock Packing Co. 


NONE GENUINE 


222220000 
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NEW YORK PITTSBURG - 
= BOSTON CLEVELAND 
3 CHICAGO ST. LOUIS 
$$ PHILADELPHIA DENVER 


ATLANTA, GA. SAN FRANCISCO 


WITHOUT IT 


22222202920? 


Main Offices and Factories 


PALMYRA, N. Y. 
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A GOOD START 


is half the battle with an engineer. Wheth- 
er afloat or ashore, start right by throwing 
out the old, wasteful solid packings, and 


* DANIEL’S 
| Ppp.” 
ey PACKING 





on every piston-rod and pump-rod. Its 
sliding wedges adjust themselves to the rod 
with the least possible pressure, saving 
power, fuel, time, and packing, and raising 
the engineer’s reputation. 

“P.P.P.” is the original sliding-wedge 
packing. Don’t use infringing imitations. 


THE OMAHA WATER Co. says, April 5, 1901— 
“<«P P,P.’ isin use on our Allis Twenty-million 
Vertical Compound Pumping Engine, which was 
packed May 2, 1900. ‘This engine has been in con- 
stant service both day and night. We have added 
only one ring, and it shows no depreciation in wear 
whatever.”’ 





. 
Our patent steel packing rule saves engineers’ labor, 


FREE “time, trouble, temper, packing, burnt fingers, and 
swear words, It is worth $1.00. Sent absolutely FREE 


to engineers who order from us enough “ P. P. P.’’ for a trial and men- 
tion this paper. 


MANUFACTURED ONLY BY 


QUAKER CITY RUBBER CoO. 


PHILADELPHIA 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day. at Kenny’s Hall, N. W. cor. Broad and Filbert 
Sts. Chief Engineer, Ole Hanson. Corresponding 
Engineer. W. S. Wetzler, 3707 Aspen St. 


Manayunk Council, No. 9, meets seconc and fourth 
Friday evenings in Temperance Hall. Chief Engi- 
neer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 


Helping Hand Council, No. 12, meets every Tuesday 
evening at Jasper and Huntington Streets. Chief 
Engineer, Thos. Evans. Corresponding Engineer, 
Frank McHugh, 2508 Tulip St. 

Municipal P. F. D. Council, No. 20, composed exclu- 
sively of engineers of Philadelphia Paid Fire De- 
partment, meets quarterly at Girard Hall, Girard 
Ave. above Sixth. Chief Engineer, Frederick Mar- 
koe. Corresponding Engineer, Walter Meyers, 121] 
North Howard Street. 


Pittsburg. h 
lron City Council No. 21 meets every Saturday at 


1070 Fifth Avenue. Chief Engineer, M. J. O’Sul- 
livan. Corresponding Engineer, John Mc. F. Eas- 
ton, 127 Yard Street, 5S. S. 


Girardville. 
Girard Council, No. 8, meets every Tuesday evening 
at O’Neill’s Hall, 2nd andOgden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Allentown. 
Lehigh Council, No. 15, meetsevery Wednesda 
evening at 639 Hamilton St. Chief Engineer, Jaco 
Donnecker. Corresponding Engineer, A. P. Dries- 
bach, 728 Chew Street, 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall. corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres., Engineer, H. I. Shirey, 392 Cherry St. 


Reading. 
Progress Council, No. 18, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Frank S. Miller. Corresponding 
Engineer, James M. Fisher, 1224 Oley St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3d Street. 


York. 
York Council, No, 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, F. Seyler. 
Corresponding Engineer, Walter H. Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men's Hall, Market Street, above 
Second. Chief Engineer, B. H. Shafer. Corres- 
ponding Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, in Bittner’s Hall. Chief Engineer, R. K. 
Grosh. Corresponding Engineer, W. J. Courtney, 
804 Walnut Street. 


Sunbury. 
Sunbury Council, No. 19, meets every second and 
fourth Thursday in Zartman’s Hall. Chief Engi- 
neer, Aaron Buck. Corresponding Engineer, Ed. 
Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 

Washington Council, No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A, Rigby, 136 Reed 
Street. 

Clifford P. Williams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 
David T. Richardson. Corresponding Engineer, Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
Nashville. 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 
OREGON. 
Deputy Supreme Chief Engineer, Benjamin F. 
Myrick, P. O. Box No. 1. Grant’s Pass, Oregon. 


Grant’s Pass. 
Oregon Council No.1. Chief Engineer, William H, 
Kenny. Corresponding Engineer, Benj. F. Myrick, 
P. O. Box No.1. Meets every first and third Satur- 
day. A.O. U. W Hall Main St. 
TEXAS. 
Deputy Supreme Chief Engineer. S. A. Bisbery, care 
of Cotton Compress and Warehouse Co., Galveston. 
Galveston. , 
Galveston Council No. 1 meets every second and 
fourth Tuesday evening at Engineers Hall, So. West 
corner 22nd and Strand Streets. Chief Engineer, 
Max Levy; Corresponding Engineer, A. I. Brad- 
ford, Union Depot. 


blow steam; neither do they back up water 


ee 
REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


“2” 147 N. Seventh Street 132 jn. 


I 
Catalogue Trade 


nN McDaniel Steam Trapy 
Me SN Always have a Water Seal over the valve and never 














There is only one W. P. W. 


Perfect Wedge Packing 


It looks all right, guess it is all right, because we sell 
lots of it. Give it a trial. 
We also manufacture Dirigo Gum Core, Keystone 
Square Flax, Nonpareil Belt Dressing, Excellsior Lubri- 
- cating Grease, Keystone Metal Polish, Watt’s Oil Proof 
Sheet Packing, and Watt’s Tubular Gaskets, 


JOHN Jil. WATT’S SONS, 123 8. 2nd St., Phita., Pa. 


New York Office, 24 Duane St. 














MADE THE BEST\ 
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Bae) KIELEY’S CANTILEVER 
EXPANSION 
STEAM TRAP 


MANUFACTURERS OF 


REDUCING AND BACK PRESSURE VALVES, RELIEF VALVES, PUMP GOVERNORS, DAMPER 
REGULATORS, STANDARD TRAPS, GREASE EXTRACTORS, STEAM 
SEPARATORS, STEAM RETURN TRAPS, ETC. 


KIELEY & MUELLER 7-17 West 13th St., New York City 


JAMES J. BROGAN, 810 Race St., Phila. Write for Catalogue 
lbh dbdddddaddddd id dj iid dd iii 
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Each month we turn out more than 1500 








efficient, satisfactory, reliable Metallic 











Packings.s #&© #% # o& 





DOESN’T THIS PROVE THAT “UNITED 
STATES” IS THE PACKING YOU WANT? 





Inexpensive too. Shall we send you our catalog? 
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CLASS No. 1 PACKING 


The United States Metallic Packing Company 


13th and Noble Streets, Philadelphia, Penna. 
509 Great Northern Building, Chicago, III. 


AGENTS :—V- Lowener, Copenhagen Risdon Iron Works, San Francisco Moran Bros., Seattle 
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You Can Make Money 








or get Good Books FREE 
by getting up a Club of 
Subscribers for 


The Practical Engineer 














—— —— SATISFAGTION 


2622 E. YORK a "0 ao E. RUSSELL st a Man Gets by Applying 
STEPHENSONS BELT DRESSING 
To a Slipping Belt is Worth Many Times its Cost 


Free on Request For Test 


Stephenson Manufacturing Co. 
ALBANY, N. Y. 


All kinds of Boilers and Tanks repaired All kinds of Castings furnished PHILADELPHIA OFFICE: 123 N. 4th STREET 


Cylinders bored in position and fitted with Steam Saving and Self Adjusting 
Piston Rings Metallic Packing for Piston Rods 


Engine Repairs a Specialty Engines Indicated 
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A_PRACTICAL BOOK 


Engineering Practice and Theory 


FOR STEAM ENGINEERS 
By W. H. WAKEMAN 


More evidence of its value is offered in the form of testimonials 
from engineers 


‘I have carefully gone over your book entitled Engineering Practice and Theory, 
nh find it to be all that you claim for it. I can cheerfully recommend it to ali 
engineers who wish to increase in knowledge of their profession, especially those of 
limited education, as the matter is so plain, with no complicated formulas, that it is 
readily understood by all.’ 

GEO. T. STEPHENS, 
Fire Department, Sherman, Texas. 

‘Your book, Engineering Practice and Theory, is the “best in use, and is well 


saannen to the working engineer. Ican recommend it to any engineer, either young 
or old, as a constant companion in the engine room. 
GEO. A. CLEVELAND, 


New Haven, Conn. 


‘I have read your book, Engineering Practice and Theory, and I consider it one of 
the best of its class. The matter it contains is correct, and is presented in a way that 
the working engineer can thoroughly understand. Any man who wishes to increase 
in knowledge of the theory and practice of steam en we gocscyen tg will find that he has 
made a good investment when he purchases a copy of your work 

Cc. H. KOOS, 
Canal Dover, Ohio. 


“IT consider it one of the best books for the average working engineer that I have 


ever read.” 
HARRY A. SAYLER, 


Monte Vista, Colorado, 


More testimonials and descriptive catalogue will be sent free on 
application. Write to-day and state that you saw this advertisement in 
THE PRACTICAL ENGINEER. Book contains 184 pages ; 5x7% inches. 

It will be sent to any address, with postage prepaid, for $1.00. 


W. H. WAKEMAN, 


64 Henry St., 


New Haven, Conn. 


Operated from the floor 
No more Scalded Arms No loss of Steam 


Made Just Right 
Large Nuts for Heavy Rubber Washers 


Extra Heavy 


PAUL. B. HUYETTE 
1245 Betz Building - - - 
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LET US TELL YOU SOMETHING 
WORTH KNOWING 


We Do Not Sell Compounds 


But are you troubled with mud, scale, pitting 
or other boiler ills? Of course you are. Well, 
we can stop that trouble for you and ata price 
that will astonish you. 


We do not say try this and it will help you, 
but we agree to remove your old scale and 
prevent the formation of any new. 


The first cost is the last cost. We remove 
the scale forming matter from the boiler auto- 
matically, and we reach it at the only point 
it can be reached—the steaming point in 
the boiler. 





We will demonstrate our ability to relieve you free of cost 


Let us explain further 


Just Manufacturing Company 
207 ODD FELLOWS TEMPLE 


PHILADELPHIA, PA. 


















A Pull of the Chain Closes the Valve 


Simple, Durable, Effective and Cheap 
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he “HEINTZ”? 


F the “Heintz” steam trap was not the best, 








it would not be the oldest, other traps would 
have replaced it. 

But look out for the name, imitations some- 
times fool the best of us. One firm took up a trap 
that looked like the “Heintz,” handled it for a year 


or two until the people found there was a differ- 





ence and began to look for the name, then dropped 
it and took up another about which they are tell- 
ing the same alluring stories that they told about the first one. 

The ‘Heintz’ was first, it is best, and it will be with you when the others have gone where the wood- 


bine twineth. 








Booklet for the asking 


The “HEINTZ has been m Constant use since 1874 
WILLIAM S. HAINES COMPANY 


136 SOUTH FOURTH STREET PHILADELPHIA 
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Get your engineer off in a quiet corner and he’ll probably confess that he 
doesn’t clean his oil filter as often as it needs cleaning because its such a nasty job. 

Get him a filter that doesn’t need tearing apart-——‘“The Hanover.” 

Works on the old principle of capillary attraction. 

Oil comes up a wick—and when the wick gets clogged, it takes but a minute 
to put in a new one. 

-Absolutely clean and pure oil, no matter what it did or where it came from. 

We prove its superiority over every other filter with a thirty day’s full trial. 

Tell us how much oil you handle per month and we’ll send the right size. 


| The Hanover Oil Booklet Vol. X2 Free. Want One? 


| WILLIAM S. HAINES COMPANY 


: {36 SOUTH FOURTH STREET 


PHILADELPHIA 
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A Free Sample of 


Keystone (Jrease 








With a brass cup will be sent to 
any engineer or steam user, who 
desires to save money and labor 
and secure perfect lubrication of 


engines or other machinery. 


It 
Never 
Fails 


One pound will do the work of 
three or four gallons of oil, and 
will go four times as far as 


other greases. 











NOT SOLD 
BY 
JOBBERS 








Keystone 
Lubricating Co. 


20TH AND ALLEGHENY AVENUE, 
PHILADELPHIA 
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The Automatic and Economical Lubrication 


of Engine Bearings, Slides, etc., by 
Supplying Same with a Contin. 
uous Flow of Oil is Success- 
fully Accomplished by the 


WHITE STAR FILTERING SYSTEM, 


Employing the Duplex and Multi- 
plex Types, White Star Oil Filter. 





No More Dirty Floors 

Bearings Never Grow Hot 

Saves 80% Labor of Attention 

Entirely Automatic in Operation 

Oilis Filtered and Used Over 
and Over 





We design and install this system to 
meet the requirements and vary- 
ing conditions of any size 
power station 
Beautiful booklet ‘‘E,” illustrating and 
describing this system thoroughly sent 
upon application 


Pittsburgh Gage &Suppiy Go. 


PITTSBURGH, PA., 
U.S. A. 





Experts on Oil Filtration 


Eastern Office: 1011 Girard Trust Bldg., Philadelphia, Pa. G. F. DUEMLER, Manager 
New York: J. R. VANDYCK CO., 136 Liberty Street 








f : 
PUMPS Sn, Beto Stee Pore 





BARR PUMPING ENGINE CO. 


NOT IN THE TRUST WORKS, GERMANTOWN JUNCTION 
: CITY OFFICE, 55 N. 71s ST., PHILADELPHIA 






















General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off Dynamo Commutators without re- 
moval. 


CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-73 
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SANDS’ STEEL BRAZED My i J. D. Kelley 


F. 
OILERS AND TORCHES ee U = . J. Curran 
Best goods ever produced Every Engineer v Cc 
a 
| O° O 
HIGH-GRADE : 


should try them 
LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 








No dirt can reach the bearings 
from our oilers 


Every Oiler a complete Filter 


We will send any of our goody 
for free trial, to be returned 
if not satisfactory 


Sands Manufacturing Co. 


Cor. MARKET & BAYARD STS. 
Alleghenny, Pa. 


WRITE FOR CATALOGUE 


“SIMPLY THE BEST—THAT’S ALL” 


The Parker Gas and Gasoline 
Exhaust Head Engine Co. 


Simplest and Best Marine and stationary GAS AND GASOLINE ENGINES 


Marine and Stationary 


408 to 418 VINE ST., PHILADELPHIA 


























“*PERFECTO” 








Notre.—Curved Baffle Plate assures com- , z , 
plete separation without back pressure. Sim- Kensington and Boston Aves., Philadelphia 
plicity makes low cost. 

30 Days Trial Repairing of Electric Motors, Dynamos, Steam, Gas and Gasoline 


TT. T.. Burchfield Co. Engines, Automobiles — Machinery in General 
Manufacturers EXPERIMENTAL WORK A SPECIALTY 


619 ARCH ST., PHILADELPHIA Bell —_— 5-32-52-A. 
WMcNELLEY’S 


AMERICAN 
BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds, 
Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 


SMITH, KLINE & FRENCH CoO. 
429-435 Arch Street, Philadelphia, Pa. 






























j J. Ce McNelley 


OVER 1000 


MANCEc PISTON AND VALVE ROD PACKINGS 


Have recently been ordered by the following leading firms: 
































Westinghouse Machine Co. -~ - - « - ISS —SEEE 
epg: ont hag tess a a This packing has won every competitive test, 
Manhattan Railway, ee and if it is good enough for the above Firms, why not 
Will‘am Cramp & Sons - eer . : 42 for you? There is no risk in giving it a trial, as we 
Penna. Iron Works Co. . Sr tke. Fe - 29 guarantee satisfaction or ask no pay. 
inst Owens & Rentschler Co. - : - 81 

Watts, Campbell Co. - ~ - - - - 64 
one Fuel & Iron Co. - - ° - 61 Send for Catalog 

aritan Copper Works Ree ae A eS 
Brass Foundry & Machine Co. - - - 46 =p A. W. FRANCE 
Metropolitan Street Railway : - - - $i —— 500 ‘ 
Philadelphia Water Department - - 47 THE RING THAT MADE THIS 6 State Road, Tacony, Philadelphia 
cc & G. Cooper Co, = - - Pa - - 82 PACKING FAMOUS = 





REPRESENTATIVES: 


T. M. Remington, 237 Sackett Street, Brooklyn, N. Y. Philip Scanion, Newark, N. J. A. W. France, Schmidt Building, Pittsburgh, Pa. 
Strong, Carlisle & Hammond, Cleveland, Ohio J. E. Kennedy, P. 0. Box 496, Denver, Col. Poett & Center, 123 California Street, San Francisco, Cal. 
F. G. Street, Northern Office Building, Chicago, III. Warner & Lenz, 816 Fullerton Building, St. Louis, Mo. 











PITTSBURGH 


FEED WATER HEATERS 
Made in Open and Closed Types 


Strong, simple and pract- 
ical construction, guaran- 
teed to accomplish all an 
exhaust heater can accom- 
plish and sold without the 
aid of ‘‘ talking points,’’ 
which are not practical. 
Used by the largest steam 
users in the country. In- 
vestigate before buying. 


Carnegie Steel Company 
Have Over 60.000 H.-P. 
In Daily Use 


Schlieper Patents 


JAMES BONAR & CO., General Agents 
PITTSBURG, PA. 
PHILADELPHIA OFFICE 


GEO. E. HUBBERT, 124 N. 4th St. 


oWELT 











SEPARA 
TORS 


All Sizes and 
Styles 








2000 in use. 50 jf : 
per cent. sold on | { a A 
duplicate orders : 


Send jor 1 eports of 
tests and list 
of users 





Direet Separator (4 
Company 


200 Marcellus Street 
SYRACUSE, N. Y. 
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For Circulars and Prices, address 


Thomas McAdoo 
125 North Fourth Street 
Philadelphia, Pa. 











THE PATTERSON WATER-TUBE 


BERRYMAN 
FEED WATER HEATER 


Purifier and Oil Separator 


Cast Iron Shells Seamless Brass Tubes 








ie NOTE that the large concave settl ng 
chamber, together with the tube sheet and 
tubes, can be lowered and the inside of heater 
easily reached (for thorough cleaning or mak- 
ing any repair necessitated by accident or long 
use) without disconnecting the exhaust pipes 
or disturbing the shell upon its supports. 





THE PATTERSON 
EXHAUST HEAD 





Note that the steam is 
deflected entirely to qqaaaaay 
the outside shell, 
which is constantly 
cooled by the air. 








There are no useless 
inside baffles, which 
soon become too hot 
to condense or sepa- 
rate the steam and 
only create back pres- 
sure. 

SEND FOR CIRCULARS 





a 
FRANK L. PATTERSON & CO. 


Philadelphia Office, Girard Trust Bldg. 23 Dey St., New York 
c vat dol vi 
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McINTOSH, SEYMOUR & CO. 


STEAM ENGINES, 


AUBURN, N. Y. 


26 CORTLANDT ST., N. Y. CITY 
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Keystone 
Grease 











Savings of 10 Per Cent. in Coal Bills Guaranteed... 


PAT. “AJAX” ROCKING GRATES. 


The only shaking grate that will not get clogged up with clinkers. 


The “Differential” NO POKER NO SLICE BAR 
motion does it. The 
crossbars A and B are 
journaled one on a 
higher plane than the 
other, and in rocking 
pass through the arcof 
a different circle 
bringing the two bars 
close together, which 
supports the bed 


of fuel, only allowing 
the ashes and clinkers 
to pass through. 
Surface of grates 
ALWAYSREMAIN LEVEL. 
No fingers or points 
to disturb fire. Small 
clips No. 10 are all 
that can burn out and 
cost only a few cents 
each. Air space 65 





per cent. 





HEADQUARTERS FOR BOILER GRATES, Tupper, Interlocking and Plain 
Bars. All sizes in stock. Send for Catalogue. 


CHARLES ROBSON 


N. W. Cor. 8th & Washington Ave,, Phila., Pa, 


Valley Iron Works 


Phone 3-45-32 A. 








Rocking, Dumping, Tupper, 
A Interlocking, Circular, Her- 
ringbone and common grates 
at prices that astonish you. 


General Castings to Order. 
Tanks, Stand Pipes, Self- 
supporting Steel Plate 
Chimneys. 

Will call, take measure- 
ments and name prices. 
Phone 27-43-A. 


Frick’s Pipe Clamps for Stopping 
— Pipe Joints 


(Patent Applied for) 


a! co, The Best, Simplest and cheapest 

Pipe clamp made. The cuts explain 
themselves. Only two rings and the 
packing needed to make any leaky 


joint tight. It is so simple that any- 4 outside or main ring which is 
one can apply them. bolted around the pipe as close 

The cost as compared with others to leaky joint Fan? 3 —_ and 
is so little that owners of steam plants, *@ir°4 od Jill elide back. 
cannot afford to be without a full set ward or forward under the main 
ring and is forced up against the 
packing ring C by bolts and 








of all sizes in case of need. 





We make all sizes from 2 inches to c_ _ D bb ‘ inten 
mpire or rubber ring which 
14 inches in diameter is forced into leaky joint by 

and B. 


Adapted toall kinds 
of engines and ma- 
chinery. — 
Prevents gumming 
and Heating. 
Notaftected by heat 
or cold. 

One pound of Key- 
stone Grease will 
do the work of 
three or four gal- 
lons of oil. 

One pound will do 
better work than 
four or five pounds 
of other grease. 

Large Sample of 
Keystone grease 
and the best brass 
grease cup FREE, 
express prepaid to 
any part ofthe US. 
Not for sale by Job- 
bers. 








Keystone 
Lubricating Co. 


20TH AND ALLEGHENY AVENUE, 
PHILADELPHIA 








s HORAGB B. PRICK, tt cin as, 
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PURE SOFT WATER FOR STEAM BOILERS 
AND ALL INDUSTRIAL PURPOSES 





Our Apparatus... 
yi ' Removes all scale 
forming matters, 
acids, mud, etc. 

Is economical, both in 
installation and oper- 
ation. 

Is automatic; any or- 
dinary fireman can 
learn to operate it in 
a few minutes. 

Minimizes repairs and 
coal bills. 

Purifies the water be- 
fore it enters the 
boiler. 

Will pay for itself in a 
short time. 

Plants installed on 
trial. 

Write for catalogue. 





- eS ao. 
CAPACITY 6000 GALLONS PER HOUR 
All Sizes, from 10 HP up 








American Water Softener Co. 
HARRISON BUILDING PHILADELPHIA 























} 5 ’ 
} LARKIN’S ss; 
SELF LUBRICATING . 
Metallic Packing: 
for. Holds No 
Stuffing Moisture ‘ 
Boxes of Consequently 4 
Piston Rods It Will Not ( 
Valve Rods Pit or 
and Other Mark the 
> Reciprocating Rod 
} or Rotating When e 
Parts of Engine or } 
¢ Machines Pump 
Requiring Is Idle ¢ 
r Packing he } 
—_—- Illustrated 
Burns or 
Explanatory 
wie Circular 
Saves Oil 
and 
@ Reduces 
References on 
ee Applicatton 
Protects { 
Machinery bd 
, Will Stand Sent on 
¢ Any Pressure = Trial 
And is “ 5S to Any } 
Practically ' Responsible ry 
Indesctrutible No. 3 Party 
MANUFACTURED ONLY BY THE 
LARKIN'S METALLIC PACKING COMPANY | 
IMPERIAL POWER BUILDING, PITTSBURGH, PA. 
























The Engine Room 
On account of its constant 
heat is where the insects 
originate and congregate. 


INSEXDIE, 


If used as directed will thoroughly rid your 
building of every kind of an insect. Insects 
have no lungs, but breathe through their body, 
and for this reason it does not require poison 
to kill them. It will also kill insects on plants 
and animals, will not stain, and is absolutely 
non-poisonous. It should be sprinkled on 
clothing before packing them away for the 
winter. Sample Package sent to any 
address on receipt of 25 cents. Put 
up In large size cans to be used in hotels, 
hospitals, offices and public buildings at 
$1.00, $2.00, $3.00 and $5.00. 


THE GINSENG DISTILLING 
AND CHEMICAL CO., 


3800 Jefferson Avenue, St. Louis, Mo. 
































LOOK INTO THIS 


If you can’t see into it through the cut, I will send you one or more 


FOR FREE TRIAL 











To be feturned at my expense if not better than any gauge cock 
that you ever used 





Sectional 
View 





THE ONLY 


LEAKLESS GAUGE COCK 


THE «P, H. B.”” DIAPHRAGM GAUGE COCK 


PAUL B. HUYETTE 
1245 BETZ BUILDING PHILADELPHIA, PA. 
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Injector Mfg. Co. 


DETROIT, MICH. 


MANUFACTURERS OF 


——Universal==— 
HAS NO EQUAL 


a OMIA! aS 


THE ONLY MEDAL AWARDED TO 
AN AMERICAN INJECTOR 












SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 





















Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 







Brandt’s 
Hard Pump Valves 


are the very best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 
















RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 









EDWARD’S 
900 EXAMINATION 
QUESTIONS ** ANSWERS 


FOR ENGINEERS AND FIREMEN. 
(Stationary and Marine) 


WHO DESIRE TO OBTAIN U. S. GOVERNMENT 
OR STATE LICENSE. 
By EMORY EDWARDS. 


A new, revised and enlarged edition. In one volume. | 
240 pages, Full bound in pocket-book form, ara gilt 








edges. Price, $1.50, by mail, free of p 
Catalogue of Mechanical and Electrical ik Free. 


Philadelphia Book Co. | 
15 South oth Street, Philadelphia, Penna. 


tag | 





RED SEAL BOILER COMPOUND... 


RED SEAL 
BOILER 


COMPOUND THE CHERRY CHEMICAL CO. 





WILL REMOVE SCALE, GREASE AND 
DIRT FROM STEAM BOILERS - - - 


Saves fuel; purifies the water; prolongs the life of the boiler; prepares 
the water to make pure steam. _Its action on old scale is gradual but 
certain. Prevents groov ing, pitting and wasting of iron. Does not 
injure or corrode the iron. Contains no acids. 


Manufactured by 


OFFICE: 1215 FILBERT ST., PHILADELPHIA, PENNA. 


Circulars, Prices and Directions Furnished on Application. 














Every User of Power and Light Should Readthe | 


POWER and LIGHTING ECONOMIST 


tate where to “i best, how to save money, how to im- 
Thus $l may save you $1, 5000 —50c a 
copy, gla year; Frank H. Knox, Troy, N. Y., and all 
i . Read it and be benefitted. 











‘ra mina 62 
“Ofce; 1290 Marlborough St. ae 


, Special pric ainda to 
7-4 Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent 
mail or otherwise to 


Marlborough St. or 230 Rich- 
mond St. _— receive prompt 








THWAITES & HORNER 


ELECTRICAL CONTRACTORS 


Engineering, Contracting, Repairing. Thwaites Intercommunicat- 
ing Telephones. New Edison Phonographs. Hard Molded 
Records. Louder and Sweeter than the old Wax Records. 


Phone 3-48-14 















1215 FILBERT STREET, PHILADELPHIA 
















1230 








| if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
i his employer unnecessary expense. Many years of practical experience and a force 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. | 
PHONE 37-99 A JOBBING A SPECIALTY i 
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IMPROVED 


a Kellam Damper Regulators 


The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.Lonergan&Co. 


211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your ee pd 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 








ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. 





120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 380. 
























is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this INJECTOR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 


Write for 
Illustrated Catalogue and Testimonials 
(AN EE 


eG? SaeAM:P: 


(ELH 209 MAINS: 











JOHN: 


CHIE FEENGIN 


Rgeh 


aos 




















HESS & BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 


Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 


General Repairs a Specialty 





DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 


We manufacture the 
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‘WALKER’S 


METALLIC PACKING 


Will last for years without repairs 
No attention 


No friction A gain of power 











A Look at the Piston Rods will Convince the Most Skeptical 
Positively no Cutting It is Fully Guaranteed 
No More Bills for Soft Packing 
Will Not Wear Rod Thirty Day’s Trial 





Recently, other persons have been manufacturing a case similar to the 
above and "offering it for sale. We hereby give notice that we are the 
patentees and sole owners of Patents covering this case, No. 525,434, issued 
September 4, 1894. 


We have been manufacturing Metallic Packing for twenty 
years with absolute satisfaction to our many thousands of cus- 
tomers. There are 100,000 of these packings in use among 
the largest manufacturing establishments in the world. 

This Packing can be applied to engines without disconnect- 
ing any part of engine. Perfectly steam tight when working 
under highest steam pressure, and absolutely vacuum tight. 


THOS. WALKER & SONS 
4617-21 TACONY wesc FRANKFORD, PHILA., PA. 











s@y-IMPROVED KELLAM DAMPER REGULATOR “wa 





a Branch Office: 128 [Massachusetts Ave., Allegheny City, Pa. 


J 
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Ree ee aT: B Vv Al Wn: 
ie Ae 1 NIC 'S the NO SPARKING 
CONDUCTIVITY REAL PERFECTION i. 


There's a Hot 
Time Coming 


LONG LIFE 





DYRAMO +? KOTOR BRUSH. 


Xe : ts el 





Keeps commentator smooth and highly polished. 
Made of our pure, soft and very thin ““GALVANIC” Metal and a special high-grade Carbon 
in alternating thin layers. Offers the advantages of both Metal and Carbon Brushes. 
Our “SELFLUBRIC” soft CARBON BRUSHES are unexcelled. Write for free samples. 


GALVANIC METALPAPER CO. 











More Agents Wanted 18 [lorris St., JERSEY CITY, N. J. 
THE ROSE PATENT GRATE & lee. jis sndaugustareuscatt 
A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR hot months, and with them comes 
ENGINEERS. WRITE FOR CATALOGUE. the dripping, splashing and run- 
THE KUTZTOWN FOUNDRY AND MACHINE COMPANY ning away of your oil, which is 
| MAKERS OF HIGH GRADE not only dirty and disagreeable 
Boiler Fronts, Grate Bars, Furnace Castings, Com- far theenginetre, balite 2 semis 
, pound Separators, and General Boiler Castings 
of extravagance. 
Works: Philadelphia Offices 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 




















= Learn to Draw. in ilustration, isa Keystone 
f self - instructor 
Date 
. lease 











for home study and practice in the art of Me- 
chanical Drawing for Engineers, Machinists, 
Electricians, Metal Workers and all inter- 
ested in Drafting for shop practice, and 
language, and illustrated, by the au- 
thor of ‘“‘ Hawkins’ Educational SS 
Sey Works.” The book is divided “ / Enclosed find 
into 28 different subjects which comprise the fundamental prin- /o Doll. 
2 les of drawing, —< heading cae Serena treated. 5) Two Dollars, for 
ere are 320 pages, llustrations an agrams, e book /C, , : 
is handeoiely Count in green cloth, gold edges and titles, <¢* which ship me atonce does not melt and ran abay, but 
> oe 
one copy of Hawkins 







has been prepared in plain practical 
size 7 x 10% in., printed on fine paper. Upon receipt of 


$2 the book will be sent to any address prepaid, money remains the same under all tem- 

















neues if not as represented, order today; see order Mechanical Drawing. 
7 . THEO. AUDEL & CO. PM iit ctvetivve slaedaactete peratures, always pliable enough 
PCS det ag PIPTH AVE, NEW YORE A cssssecsssssscccsssssssssssscoossseesees for good serbice, and with a 
ns perfect body that prevents drip- 
Steam Coal a Specialty Telephone Oommestiots. 2-25-60 ping and waste. 


A. CRAWFORD C O A | Try it for yourself. 


1829-1833 N. Tenth St., Philadelphia, Pa. 
KEYSTONE - Garlock Belt ta sretr of 
eystone Grease 
BOILER Preservative sent free,with brass 
WORKS ae 1 cup, prepaid. 
Builders of Boilers, Tanks 


The use of a Belt Dressing 
and all kinds of should be for two purposes : First 
Wrought Iron Work 




















to preserve the belt, and second 
to prevent slipping Many of the 
dressings will accomplish one of 
these objects but GARLOCK 
BELT PRESERVATIVE not only 


preserves and makes the belt pit Keystone 
It adheres to the belt and does ‘ ‘ 
Lubricating Co. 








For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 


not coat the pulley. 
It never hardens. 
It is a Liquid and goes into the 





and are sure that we can pores of the belt. 
benefit you in price. ; ne put upin one quart tin cans of convenient size to 20TH AND ALLEGHENY AVENUE, 
handle. 


== Its lasting qualities are wonderful and a very small 
quantity will do the work. 
If you have never used it and wish totry it, a sample 


Radcliff, Ferguson Co. can will be sent by mail free of charge upon receipt of 


your request. 


Manayunk, Pa. THE GARLOCK PACKING CO. 


Important to all Applicants for a License 604 Arch Street, Phila.,tand all other branches 





PHILADELPHIA 











40 





THE PRACTICAL ENGINEER June, 1902 





~~ ~~ ~ ~—wowoeowewvrwewwee ~eowverwwewwwtw 





] 
) 
) 


‘Registered. 





Trade Mark. 






wv = 


Gould’s Steam and Water Packing 
THE ORIGINAL RING PATTERN 


Self-lubricating, Steam and Water Tight, Less Friction than any other kn ikng. 4 § 
None Genuine Without This Trade Mark Stamped on Wrapper. All cuntins pack aoe et TTI ee : , 
: ( 

( 









ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or®™ 

Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion ee 

is rotary or reciprocating. : *. wrsemman ees 
The Gould Packing Co., East Cambridge, Mass. Albion Chipman, Treas. = ~—“Sthehenaeees ay ‘ue — ] 


_ ~wewewrwrwrrrwrrwre. —_wewww. ~~ 
ww 22032 aos a @ 
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Vacuum Valve for Condensing Plants 


Some Specialties: Pump Governors, Reducing Valves, Back Pressure Valves, Condensing Engine Relief 
Valves, Heavy Duty Valves, Damper Regulators, Steam and Water Separators, 
Receivers for Returning Condensation, Thermostat Controllers, Water Works Reducing and Relief Valves. Water Filters, 


‘Remove all Sediment. Any Mechanical Question will be Answered for Intending Purchasers 


~JOHN ACTON, 118 John Street, Brooklyn, N. Y. 


Philadelphia Representative, JOHN MANEELY, 319 Arch Street 


(abdaw 


| A Te ET 
rh #| 

~~ BERBERA, 

Fn 


Sensitive Relief Valve 





CHOICEST OF ITS CLASS 








none 




















STOP 
THAT 


have been used in some of the largest 

rs steam plants in the country for the 
last ten years. There is nothing to Laat 
BE RENEWED WHILE THE iia “a : 
BOILER IS UNDER FULL PRES- pga Gage oot, Bie 
SURE. It merely takes afew min- | Tae pero | vaw = ¥ 


wear out except the disc, which CAN 





utes along with a few cents to renew AWW an 
the disc, and after the same is re- 
newed you practically have a new 


gauge cock, and you don’t have to 


wait until Sunday to renew it either. They are a boon to busy engineers, for they save annoyance and trouble, not to speak of 
Sunday or night work. Ask any engineer who has used them. They are also a boou to the men with the money, for they save many 
pounds of steam that would otherwise go to waste, inasmuch as a steam plant cannot be shut down to regrind a leaking gauge cock. 


Let us send you a set to try, ie 123 N. 4TH ST., PHILA. 





We elso make BONAR OIL FILTERS 
Pachehehex rN 


Send for our book on STEAM _APPLIANGES. _| 
LOOX NOOO Oc DOC Ox DODO SOS SOLS BOIS) 














L 







THEO. AUDEL & CO., Publishers, 63 Fifth Avenue, New York 


ON STEAM AND “HAWKIN’S EDUCATIONAL WORKS” ) 
ELECTRICAL $1 Monthly, $11 Per Set. Standard Books for Practical Men 
ENGINEERING 








To subscribers of THE PRACTICAL ENGINEER :—As Publishers of the ““Hawkins’ 
Works” we have decided to continue our offer, during the coming year, to sup- 
Rly this ‘‘Engineers’ Standard Library’’ on monthly payments. 

erms:—Cut out blank and fill in name, address and reference, mailing it to 
address named below, and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 
sider the inclosed $1 my first payment, and send me the books, ex- 
press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 


BIQNAWAPLO 6.00 cc cccccccocsccccvcccccccreccccceccccsccccccc esse ccecesoces 
MINIS Gkn'od ob hbcbicb bs beds ons0e ses sbeciescenbeeebssvescscecocsasccescc 


Place of business..,.........-- seeee et eseeeeetenceeeeeseneeesseesseseseees 
I can refer you as to my reliability to i 






CUT THIS OUT 








Name ....cccccccccccccces Oe eccccvcccccccccccccccccocecesccetoccceccoccs 
Catalog Sent Free on Request AGGzEGS «0+ cnr ccc ercccenccece scores babs ssbnbintienebbbhpseskepcencerecs 
PLONE OLE IE 
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Don’t Run Your Engine 


Without “EFUREKA” 


Its the Packing that’s alwayy reliable for all purposes—costy 
less at first—lasts much longer—iy frictionless—developy 
# # eB 


more power—alwayy the red diamond on label 
YOU WANT AN INDICATOR THE WAY IS EASY 
: 
| 
; 





’ Many engineers desire an Indicator, but cannot spare the money at one 
time. To such we offer our instrument on a moderate cash pay- 
ment—the balance monthly. If we are secured on this basis, 
no engineer need be without an Indicator. 





Copy of An Advertisement 


The Excelsior, Improve. Sa 
Howard-Thompson, and Howard- =o oo 
Thompson Indicator, Peerless rahe . 
Aluminum Reducing Wheel, and Improved Lippincott Planimeter, make the Instruments. 
finest line of such apparatus to be found om earth. More have been pane 
sold, and to better people, than all others combined. They are ae eo 
covered by Lippincott Patents, and honest engineers will not, and others WwW e yo a g i : 
must not buy the imi i and infri it, which is being suit an uar- > rie , —" sy 
so widelpadied! te never so good es theeriginal.and  antee to bea IMPROVED WILLIS PLANIMETER 


n infri 
costs as much or more. To test the value of this paper, we will agree to 
furnish for this month of Have You Our 64 


AN INDICATOR OUTFIT FOR $10.00 Improved | Page Catalogue 


less than ever before. Remember all our goods are so well tried, sc 
well designed and made that you take noneof the risks attached to others Ro bertson 





spntantinnne gees 3 











We do as we agree, and our broad guarantee means what it says. 
We refer to Rradstreet's, Dun’s, any Bank in Scranton, or the Engineering Thom pson 
D tonal C - 





— Indicators 
Full protection 


UNION. STEAM SPECIALTY CO., against liabil- 
131 FRANKLIN AVENUE, ity. 
Q. C. LIPPINCOTT, Mer. SCRANTON, PA. 


of the well-k 


eee eeeoeoe 
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See that this trade 
mark is on ali 
Pilley’s Packings 


WEDGE PACKING 





THE ONLY PACKING HAVING A PERFECT EXPANSION AND PRACTICAL WEDGE 
MADE IN 12-FOOT LENGTHS OR 


co s GUT AND MOULDED INTO RINGS 
TO FIT YOUR RODS 


This is the most economical wedge packing on the market, and as it is not loaded with unnecessary Oil and Tallow 


EN 
VW 7x PILLEY’S IMPROVED RING PACKING 
| 


it weighs about one-half per foot of other wedge packing, thus making a saving of fully 40 per cent in cost of packing 
Also Sole Manufacturers of 








Sent on Thirty Day.’ 
Trial to 
Responsible Parties 


Latestand Best 












A RECORD FOR RELIABILITY IS BEHIND THE IMPROVED 
Pilley Expansion Flue Brush 


It Ir Guaranteed Not to Break, Being made of Malleable 


Iron and Tempered Steel 
It Cleans the Entire Flue Every Time’ it is Pushed Through 








Brush ready for use 


. _.Keep your tubes clean and save money. Pilley’s Combination Flue Brush and Scraper 
is the simplest and best cleaner on the market. A simple turn of the hand adjusts it to the tube 
and the brush removes what the scraper loosens. Guaranteed not to break nor the wires to come out 
or lay over. Sizes from 2inches up. Measure outside diameter of tube. 


PILLEY PACKING AND FLUE BRUSH MFG. COMPANY, 308 N. Main St., St. Louis. Mo. 
For Sale by 
7 Tatum and Bowen, San Francisco, Cal; Portland, Ore., and Seattle, Wash. Crane Co., New York 
Patented June 14, 1892 City. Thomas Fielding, Denver, Colo. Eagle Oil and Supply Co., Boston, Mass. Chas. Bond, 522 
Arch St., Philadelphia, Pa. Scranton Mercantile Co., Scranton Pa. Strong Machinery and Supply Co.. New York City. New Orleans Railway and Supply Co., 
New Orleans, La. Send for Our 70-Page Memorandum Book—FREE TO ENGINEERS 


















| 
: 
| 
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The Climax Steam Joint Clamp 


For repairing LEAKS at joints where pipes are screwed into fittings 
Made of Brass. All Sizes, from 3-4 inch to 24 inch. in 2 styles 


Cc. S. J. CLAMP, No. 1. 
For Pipe 3-4in. to12 in. 


C. S. J. CLAMP, No. 2. 
For Pipe 8 in. to 24 in. 





Patented May 2, 1899. 





Attached in a few minutes without shutting down the plant, 
making a permanent and economical repair. 








Eastern Agents who carry a complete stock always on hand. 











ae -3 hiladelphia—BARRETT & PLOWMAN. 11 N. Front St. sien ea a al : 
1 Represents a ring of packing. P 1 Represents a ring of packing, 
2 Represents follower ring. New York—GEO. |. ROBERTS & BROS. 2 Represents fuliower fer. = 
3 oe en oe _ in os 7 Boston—C. K. NICHOLS & CO., 40 Water St. 3 Represents blank face in ‘‘B.” 
4 Represents male and female threads in ss ee 4 Represents piston guide in “‘A”’and"B.” 
Oa) and “Bo” Pittsburg—THE KELLY & JONES CO. 5 Represents os acitws for lovclaer “3 
5 Represents spanner. Syracuse—EDWARD JOY. from ‘‘A,” 
JAMES [IcCREA & CO., ManuracturERs 
67 W. WASHINGTON ST. = - = - = CHICAGO 


























The Operating Engineer, the man who stands by the throttle day after 
day, is the man that knows whether an Engine is good or bad 
sssdsdd99999 





From a Man that Knows 


LORAIN, OHIO, May 15, 1902 
Atlas Engine Works, 
Indianapolis, Ind. 

Dear Sirs :—Please send me a catalogue of your Corliss and 
Automatic cut-off engines and a blue-print of your Corliss 
valve-gear if you have it. 

In the plant I am at we have six engines, two of them 
are your Automatic cut-off engines, and can say they are run- 


250 per minute at an average of 14 hours per day, and are Atlas Girder Frame Corliss 
durable, economical, smooth running machines. 
CATALOGUES FOR THE ASKING 


Thanking you in advance, I remain 


Respectfully yours, . 
WM. CONGDON Atlas Engine Works 


Engineer, Ship Yard. 











|DEPT. P| Indianapolis 
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PHILADELPHIA GREASE 
2 2 
A hubricant of Superlative Quality 
Sample and Cup, Free of Gost 
ci THE PHILADELPHIA CREASE MFC. CO. . 
147 North Third St. Philadelphia 























ELECTRO DYNAMIC CO. 


212 to 226 IONIC STREET PHILADELPHIA, PA. 








Electrical Engineers and Manufacturers of Dynamos, 
Motors, Switchboards, Switches and Fittings 











Electrical Repair Work of all kinds Promptly and Carefully Attended to 


—-TELEPHONE No. 398— 





















The WEINLAND cccses-sosce orsan 
0 CLEANS TUBES CLEAN 

It is the machine for you, if effective work, strength 
and minimum cost of operating count for anything 










SAVES TUBES, TIME, COAL, LABOR AND INCREASES DIVIDENDS 
The Patent Coupling sore Sery “Scares “usc cont pullout 


Saves lots of time, worry and ‘‘cuss-words.’’ Write us about Boiler Cleaning. We're 


experts in that line, have had 20 years’ practical experience and ‘‘know how.’’ Many 
sizes and styles of cleaners for all kinds of tubes. 


i S 
The Lagonda Nita Go., coninasiscc, ome, v.sia: 
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Most Engineers Know 


A CHEAP TRAP is worth no more than it costs, and a good trap costs no 
more than it is worth. Take the Bundy Steam Trap for example ; it costs 
more than some, but it isreally the only always reliable Trap on the market 


A. A. Griffing Iron Company 
New York Boston Philadelphia Jersey City 


Send for large Catalogue P. E. about Bundy Steam Specialties 
THEY ARE ALL GOOD 





























Insures the Highest 
Degree of Economy 
made possible 
BURNING 
ANY KIND OF FUEL 


Over 3000 Machines 
in Actual Operation 





AUTOMATIC STOKERS 


THE 
LARGEST 
AND 
BEST EQUIPPED 
WORKS 
IN 
THE WORLD 





ERECTED 1900 





WILKINSON MANUFACTURING CO., Inc. 


Contracting Engineers, Iron Founders and Machinists 





BRIDGEPORT, MONTGOMERY COUNTY, PA. 











Absolutely prevents the formation of scale and corrosion in boilers and “et :% = fe 
on boiler tubes, and removes any scale already deposited without injur- th. om — 
ing the boiler in any way. ] _] 
HEATER = = 
We guarantee to accomplish biel ae po al 
these results or accept no pay. = ; ea) | | = 
Send for book ‘‘Worth Know- —] a 
ing’’—free. Or better still, | | 
send us a sample of your feed . = ve) | |} 
water; we will make analysis = 
free of charge and report cost I iret I Ly l — 


of keeping the boiler clean in 
your spectal case, 


=m KEYSTONE 
Tri- weeps ne Phosphate 































































































Illustration of method for a continuous feed of Tri-Sodium Phosphate, by introducing the solu- 
tion into suction of boiler feed pump; the check valve shown is to be used in the case of water 
pressure in suction pipe ; the globe valve regulates the flow from vessel. 


THE KEYSTONE CHEMICAL MFG. GD. “°x.s-" 


CHICAGO OFFICE 
1601 Great Northern Building 
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A FB 3 ae 
air Proposition : 
E know beyond question that our method of preparing Chemicals specially for each feed- 
water is the proper one; therefore We are so persistent in asking engineers to send us : 
samples of scale for analysis. : 
If you have any scale in your boilers and would like to know What it consists of, kindly 
answer the questions below and send us a small sample, enclosed in this sheet. There is no 
charge for the analysis. : 
: How many boilers HAVE YOu Pi .ccccece-ceesen Soap Enotes SD eh Sere Rane 
se Se Ma A RARE EE ; ; 
: Ve SR panes CTT LECa (ONO) EnaCes Coco 17am 6011 |S cof ae a en a ee ee eet em Cnet La eet ae Bane ae 
Do you blow out or wash out all sediment each time ? oo. : 
How often do you open the blow-off while at work? ; 
: I RnR IIR © PU san scene nian ential asbamceibiseai asians 
Name the river or source of your water supply. ................... ' 
Does the feed-pipe clog up or form scale ? occ. 
VE 5 EAS (SET ed [5°72 of ee a Or ae er nae Se pornnceonidi 
; Do you run day and night ? ow... asin ttesatie NANAEIS etn Tee ORE COURT OUT Gat ete oe gions tones 
: If sample of scale is sent in separate package, please mark same with your name 
: and address. 
; SENG RAEI scans asyisconsnnaincecessvsscsta vasetqapesbezcasesns aoninet desc ncontaatesundapiibestossac icsnasiesseousias dacesua te $ 
: SN ecaiscccesanceinri sieht lieaincelenis acc a tiaitatliaeba einen ata : 
NN asain cepsceornpiacestSnn — soir ; 
; Mail thiy to 


O99 9999055555 5555005004 


> O99 6999400000004 


























































GEO. W. LORD 
2238-50 N. 9th St., Philadelphia, Pa. 






SOLE MANUFACTURER, LORD’S BOILER COMPOUNDS 
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HOUGHTON’ oS MONTHLY 





LETTER TO 


ENGINEERS 





TCTCCTE 


Dear Mr. ENGINEER: 

Brother Rice said it would improve 
the PracticaL ENGINEER to take the 
ads. off of the front page. Ifit improves 
the paper, it helps the advertiser, so 
here we are on the inside. 

We are going to write you a month- 
ly letter. Going to try to obtain 
your confidence. It is only your con- 
fidence that is necessary for us to ob- 
tain, as your trade will follow as a nat- 
ural consequence. 

If you are not buying our Cylinder 
Oil; if you are not using the MARCK 
STEAM TRAP; if you are not using 
the VIX Rubber Goods and Packing, 
it is because you have more confidence 
in the goods which you are using than 
you have in ours. 

Now, we have had an experience of 
32 years in obtaining the confidence of 
engineers and practical men. We have 
succeeded fairly well. We would suc- 
ceed better could we get the informa- 
tion to them more frequently. 

For instance, our men call regularly 
at the office; see the office man; give 
him facts; and these facts win the of- 
fice man’s confidence and he places the 
order for our goods, whether it be traps, 
oil or packing. But, when the goods 
are sent in to you for trial, you have 
not heard a thing about what has been 


said to the office man, you naturally 
think your practical knowledge is worth 
more than the office man’s theory and 
perhaps you have been sent in so many 
inferior and impractical articles that 
you have not the greatest confidence 
in the judgment of the office man. 

Now, when our goods come into you, 
please remember that every article 
sold by us is covered by the HOUGH- 
TON guarantee. That means it can 
be returned and money refunded if not 
satisfactory. This permits you to rec- 
ommend our goods to your office peo- 
ple with safety and with the full knowl- 
edge that even failure on the part of 
the goods to be adapted to the work for 
which you desire them will not embarass 
you, even though the error in judg- 
ment may be your own. For if they 
do not give satisfaction they can be 
returned and that is all there is to it. 

Don’t you think that a concern that 
stands back of the engineer in this 
fashion is deserving of the engineer's 
support? Is it not a good thing for 
engineers in general to show the com- 
mercial world that they are going to 
demand this kind of treatment. Let 
our competitors see that you are giv- 
ing us trade on account of this policy. 
How long will it be before they follow 
us? 





5. F. HOUGHTON « GO. 


240-250 W. Somerset Street, PHILADELPHIA 


175-177 Lake Street, GHIGAGO 
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‘Do You Know 


that NONPAREIL CORK is 
the best by every test? 








IT Ss ———_—-- = 


The most enduring, no strain on pipes, it is the 
lightest covering made. In radiation tests it 
stands higher than any other pipe covering in 
the world. 





It is not affected by heat, cold or moisture. 


Good for Steam, Water, or Brine Pipes, Cold Storage Insulation. 


IT 1S EASILY APPLIED 


The price is always right, and your covering is always tight 


Better let us talk it over with you 





We also manufacture 


Nonpareil Cork Flooring and Tiling 


which deadens sound, and for neatness and durability, has 


no equal 





John R. Livezey NONPAREIL CORK MFG. CO. 


GERKEN BUILDING 


120 So. 20th Street 
Chambers St. and W. Broadway 


PHILADELPHIA New York 


- «, , | 2 ee 
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MOORE’S HIGH PRESSURE SAFETY STEAM BOILERS, PHILADELPHIA. 


Boilers of all types a specialty. We have special tools for this purpose. 
There can be no delay. Send for Catalogue. 


Repairs of Water Tubes. 


We keep constantly on hand ready for shipment 1000 horse-power. 


E. J. Moore Machine & Foundry Co. 


ESTABLISHED 1864 


PLATE I. R. B. 


800,000 H. P. in use, both in Europe and America 


TELEPHONE 1-55-82-A 


PHONE 


MACHINISTS, FOUNDERS & PATTERN MAKERS 


Gray-White, Semi-Stee!l Aluminum Alloy Castings. 


Stamping and Embossing Presses, Roller Mills. 


2227-2235 WOOD STREET 


All Types of Grate Bars. 
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The Longest-lived Grate Bar That Ever Lived. 
Call Your Engineer’s Attention To This Bar 

IMPROVED AMERICAN GRATE BARS 

PATENTED. 
THE ONLY GRATE WITH ADJUSTABLE FRAME. 

THE ONLY GRATE WITH LOOSE TEETH BETWEEN THE BARS, 

We wish to call your attention to a few important points in our new 
Furnace Grates. 

The adjustable supporting frame, not coming in contact with the 
brick-work, saves the walls from getting loose, and can be adjusted to 
any height desired. The perforated supporting cross bar has less ob- 
struction toa free circulation of air than any other Cross Bar made. 
The movable teeth between the Grate bars can easily be changed at any 
time, so as togive an air space between the bars that is desired to ac- 
commodate any size of fuel; the Movable Teeth also give the bars more 


Mills and Pulverizers for Minerals, Cereals, &c. 


PHILADELPHIA, PA., U.S. A. 


WE CALL ATTENTION TO BUT A FEW CUSTOMERS 
OMITTING OUR FOREIGN AGENTS AND OTHERS 


Holyoke Water Power Co. 
Parsons PaperCo. . . .._. 
Parsons Paper Co. Mt. Tom Mill . 
Whiting Paper Co. No. 1 5s 
Whiting Paper Co. No. 2 
Whiting Paper Co. . 

D. Mackintosh & Sons 
Valley Paper Co. . 
Albion Paper Co. 
Nonotuck Paper Co. 
Winona Paper Co. . 
Lyman Mills 

Hadley Mills pal a 
Chemical Paper Co. . 
Franklin Paper Co. 
Union Paper Co. . 
Germania Mills . .. . 
Springfield Blanket Co... 
Wauregan Paver Co. . 
Massasoit Paper Co. . 

D. F. Coghlan er" 
Merrick Lumber Co. ard 

St. Jerome Catholic Church 
2 Oa ear 
Beebe & Holbrook Paper Co. 
Syms & Dudley Paper Co. : 
Crocker M’i'gCGo. . .. . 
PablicGchoois . .. =. 
Beebe, Webber& Co. . 
Prentiss, Brooks & Co. 

Tuttle Rubber Works . 

Farr AlapacaCo. .. 

New York Woolen Co. 

Holyoke House . 
Hampshire Paper 
GlasgowCo. . . 
Agawam Paper Co. ; 
James Ramage Paper Co. 


Co. . 


Holyoke, Mass. 


“ 


“ 


“ 


“North Wilbraham, Mass. 
: . Holyoke, Mass, 


i 
“ 
“ 
“ 


“ 


“ 
“ 
“ 
“ 
“ne 
“ 
“ 
“ 
“ 
“ 
“ 
“ 
“ 

“ 
“ 


So. Hadley Falls 


y : : Mittineague, Mass. 


Florence Manufacturing Co. Florence, Mass. 
Fairfield PaperCo. . . . Westfield, Mass. 
Thompson, Houston Electric Light Co. 
Yonkers, N. y. 
Amsterdam, N, Y. 
Wilbraham, Mass. 
. Meriden, Conn. 
Turners Falls, Mass. 
Chicopee Falls 


Stewart & Carmichael 
Wesleyan Academy 
Parker & Whipple 
Montague Paper Co. ‘ 
Lamb Knitting Machine Co. 
Wagman, Thorp & Co. . 
BetzBuilding . . . 
New England Fibre Co. . 
Young, Smyth, Field & Co, 
Derby & Weatherby 
Colonade Hotel .. . 
John P. Holt’s Mill . 
Beatty Bros. a : 
amos Paoer i. 5. ss 
John Dunlap & Sons’ Mill . 
Paxson, Comfort & Co. . 
Tayion & Br...» « 

Joseph Campbell 

PhillipS. Maloney . . 
Jonn C. Miller’s Brewery 
Harrison Boiler Works .. 
R. I. Walker Finishing Works 
W. J. McCann & Co. Sugar Ref. 
Adams Express Co. eo Se 
Lancaster Caramel Co. .. 
Baugh & Sons Fertilizer Co. 
Henry Goldner Boiler Works 
Philip Klein & Son Brewery 
Philadelphia Galvanizing Co. 
Beswick & Kay oe a 
Lewis Thompson & Co. . 
Saturday Night Paper. ... 
Sharpless Bros., 8th & Chestnut 
Sharpless Bros., 812 Market St. 


; Philadelphia, Pa 
Turners Falls, Mass: 
. Philadelpnia, Pa- 


“ 


’ _ "Monroe Bridge, Mass. 
. Monson, Mass. 
Ft. Edward, N. Y. 


freedom to expand and contract, thereby the bars are less liable to warp. 
The American Grate Bars have given satisfaction where others have R. M. & Theo Reynolds . 
failed. Are made and for sale only by us; other parties have no right F. G. Tilton on eee 
to make or sell them. Send for circular and references. F. H. Whittlesey . . Windsor Locks, Conn. 
E. J. MOORE MACHINE and FOUNDRY CoO., German-American School Asso. Meriden, Conn. 


SOLE MANUFACTURERS Anchor Hosiery Mills . _. Cohoes, N. Y. 
Delivered F. O. B. PHILADELPHIA, U. S. A. D. A. Bullard Sons Schuylerville, N. Y. 


John Mundell & Co. 

H. O. Wilbur & Sons 
Commercial Bank : 
Blockley Almshouse . .. 
Croft & Allen, Candy Manfrs. 
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VAULABLE BOOKS 
FOR ENGINEERS, FIREMEN AND STEAM USERS 


Modern Examinations of Steam Engineers, By W.H. WAKEMAN. | _ The Engineer’s Manual, containing a vast amount of practical infor- 
Size 6 x g inches, 272 pages, cloth. Contains 300 questions with an- | mation which comes into daily use in the boiler and engine room. 
swers, likely to be asked when you take an examination for License. | The works treats on engines and boilers, pumps and pumping machin- 
This book has been especially written for Engineers and Firemen who | ery, together with safety valves, injectors, steam appliances, etc. Also 
are preparing to take an examination for U. S. Government or State | contains valuable rules and table, necessary for use of engineers and 
License, and gives in a plain practical way just what you must know | firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 cents. 
before you can hope to obtain a license. Third edition. Price, $2.00. | 

The Destruction of Steam Boilers. Being a practical treatis. on the 
destruction of steam boilers from the effects of incrustation and corro- 
sion, with simple methods for preventing the same, etc. By W. H. 
WAKEMAN. Pamphlet 6 x g inches, illustrated. Price, 25 cents. 


Steam Boiler Care and Management, By FREDERICK KEPPY, M. 
E. Being useful, common sense information on the practical and safe 
operation of Steam Boilers on land and sea. Intended for the use o 
Engineers, Firemen and steam users. Pamphlet, 48 pages, size 6 x ‘ Sela, ama , , 
ibe : bias I ee es Refrigeration and Ice Making and Refrigerating Machinery. ly a 
inches. Price, 25 cents. . ae : we cca 

practical treatise on the construction, operation and the care and 
. ; Sas es management of refrigerating machinery. By W. H. WAKEMAN. 

Handbook of Corliss Steam Engines, By F. W. SHILLIT rO, JR., de- Pamphlet 6 x g inches, fully illustrated. Numerous valuable tables, 
scribing ina comprehensive manner the erection of Steam Engines, etc. Price, 25 cents. 
the adjustment of Corliss Valve Gear and the care and management of = 
Corliss Steam Engines, with full page illustrations and complete de- Operating a Steam Plant. Being useful common sense information 
scriptions of the leading Corliss Engines. Illustrated by 78 original | on the erection and safe operation of steam boilers and engines for the 
engravings, 244 pages, handsomely bound in green silk cloth. Second | yse of engineers. fireman and steam users. By W. H. WAKEMAN. 
edition. Price, $1.00. 48 pages, 6x ginches. Price, 25 cents. 


Practical Guide for Firemen, or Instructions and Suggestions for the Refrigerating Machinery, By GEORGE RICHMOND, M. E. Con- 
Care and Management of Steam Poilers, Pumps, Injectors, ete., By taining the general principles of refrigerating and ice making machin- 
W.H. WAKEMAN. This book is purely an elementary treatise, and ery. A smal! book with a large amount of useful information. Pam- 
is intended to give the duties of the firemen, or the one in charge of a st form. 7 x Io inches ; : 
steam plant, in as simple and concise a manner as possible, and to een ne) Se 
furnish all the information required to enable them to take charge of Dynamos, By F. S. HUNTING. Being a practical explanation of 
and operate a steam plant successfully and economically. So pages, the construction, operation, maintenance, care and management of 
4x 6'% inches. 14 illustrations. Cloth. Price, 50 cents. dynamos. 16 mo, paper, 26 illustrations. Price, 25 cents. 


The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 


THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 


Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 
tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 
original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 
many years, in the construction and use of steam engine indicator. 


me WV hdd ELOUGRITALING 


320 PAGES. 157 ENGRAVINGS. ; HANDSOMELY BOUND IN SILK CLOTH POSTAGE PREPAID TO ANY ADDRESS 
20 FULL PAGE TABLES Price, $2.00 IN THE WORLD 


PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
the writer to publish the matter in book form. 

Let every engineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending overa third of a century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer 
has endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 
lowing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


ublishers, Booksellers and Importers Bridgeport, Conn., U.S. A. 
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i es Perfect 


oe weiie ~ Joint 
Instantly 


JENKINS 06 PACKING dees not require to be heated to complete ~ i“ 


and can be used for cold joints as well as hot. 


will pack joints with rough surfaces equally as well as when they are faced. |[T DOES NOT 


DETERIORATE WITH AGE _ It will last as long as the metals which hold it under all 
Do not accept unless stamped like cut. 











conditions of service on steam, ammonia, oils, acids, etc. 








- is made from a com- | We make valves adapted for 

pound somewhat simi- }| all conditions of service. It 
lar to the Jenkins ’96 [| is our constant aim to pro- 
Packing. It is suita- | duce the best, regardless of 
ble for steam joints, | cost. Like all our special- 
hand holes and man | ties, they are guaranteed to 
holes. It is handy and economical, and is giv- | give entire satisfaction. When 
ing ee best of satisfaction. It is made 3,5”, | ordering,state diameter, thick- 
34” in diameter in lengths of about | ness and size of hole; also in what service they 


spied GASKET TUBING | JENKINS PUPP VALVES 





14", 4%” and 34 


J 


12 ft. " Pocked 4 in boxes. weighing 4 to 6 pounds. | are to be used. 











Jenkins Bros. Valves 


The universal popularity which these valves have attained is proof 
of their superior qualities. They give good service under the se- 
verest conditions. They are the only valves which have the Jenkins 
Patent Keyed Stuffing Box, which holds packing securely and pre- 
vents leakage around the spindle, and the Jenkins Disc Removing 
Lock Nut, which not only locks the disc nut, but assists in removing the disc when necessary 
for repairs. They can be packed when under pressure with valve wide open. The improved 
Jenkins Disc used in these valves is made in the most careful manner, and will stand high 
Accept no Imitations. Remember the genuine are 





pressure steam, oils, acids, ammonia, etc. 
always stamped with our Trade Mark, and are fully guaranteed. 








‘Jenkins Bros. Valves, 96 Packing and Rubber Specialties received highest awards at the Pan-American Exposition.” 
Send for a Copy of our 1901 Catalogue 


JENKINS BROTHERS, 133-35-37 North 7th Street, Philadelphia 
71 John St., New York. 17 Pearl St., Boston. 31-33 North Canal St., Chicago. 62 Watling St., Queen Victoria Street, London, E. C. 











